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EROSION  CONTROL  PRACTICES  DIVISION 

Weed  Control  -  T.  S.  Aasheim^  Havre,  Montana. -"Chemical  fallow 
worked  out  very  3ati"s?actor ily  this  year.    Some  of  the  plots  required  only 
one  spray  application  of  plus  one  sub-tillage  operation.    Plots  which 

vrere  infested  vith  green  foxtail  required  tv/o  tillage  operations  in  addition 
to  the  one  spray  application.    All  cultivated  fallow  required  four  tillage 
operations  for  weed  controls 

"Plots  in  fallov\r  in  1949  which  were  sub-tilled  immediately  after  harvest  in 
1948  xvere  more  free  from  green  foxtail  than  plots  v/hich  were  not  fall 
tilled.    This  difference  was  not  too  noticeable  until  the  time  of  the  last 
fallow  operation;  at  this  time  the  plots  which  had  been  fall  tilled  were 
nearly  free  from  weeds  while  the  sub-tilled  plots  T;hich  were  not  fall  tilled 
xvere  quite  green  with  this  particular  weed, 

"There  appeared'  to  be  little  difference  in  the  weed  infestation  of  plots 
in  crop. 

"Green  foxtail  was  difficult  to  control  with  sub-tillage  this  year  as  has 
been  the  case  in  previous  ^rears,- 

Crop  Yield  -  The  yield  of  wheat  on  fallow  ranged  from  I4. 5  bushels  per 
acre  on  subtilled  fallov;  to  18»7  bushels  per  sere  on  moldboard  plowed 
fallow.    This  is  the  greatest  spread  in  yield  which  has  been  obtained 
betvireen  methods  of  fallow  at  this  location  since  this  Demonstration  Farm, 
was  started  in  1940.    A  possible  explanation  for  this  is  that  the  seed  was 
planted  deeper  in  the  plowed  fallow  than  in  the  other  types  and  as  a  result 
was  placed  more  often  in  moist  soil. 


it    This  report  is  for  in-Service  use  only  and  should  not  be  used  for 
publication  without  permission  from  the  'Washington  Office,  Soil 
Conservation  Service  Research. 

•^h;-    All  research  work  of  the  Soil  Conservation  Service  is  in  cooperation 
with  the  various  State  Experiment  Stations.  '    '  ■ 
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"?Tien  this  field  trial  was  reorganized  in  194-3  the  plots  Vv'-ere  reduced  to 
half  their  former  size,     "here  there  originally  w-.re  24  plots  there  are  now 
48o    From  I94O  through  1947  some  of  these  plots  were  in  a  corn-vheat  rotation 
or  an  idle-.vheat  rotation.     These  p]ots  were  put  into  fallow  for  the  first 
time  in  1948d    Soil  samples  taken  in  the  spring  of  1949  from  these  plots 
had  less  moisture  than  sam.ples  taken  from  fall  or  plots  which  had  been  in  a 
wheat-iallov\r  rotation  during  that  same  period,    llien  yields  were  taken  this 
fall  it  vras  discovered  that  these  plots  did  not  yield  as  well  as  plots 
which  had  been  in  a  crop-fallow  system^    -Since  the  crop  yield  on  these  plots 
appoarc-d  to  be  affected  by  this  previous  cropping  history  they  were  not 
included  in  the  average  of  the'  treatments.    For  this  reason  six  of  the 
treatments  have  only  two  plots  included  in  the  yield,  test  weight  and  protein 
averages.     The- six  plots  which  Wcre  in  fallow  for  the  first  time  in  19A8 
averaged  12.8  bushels  per  acre  w^hile  the  eighteen  plots  vifhich  have  been  in 
a  fallow-crop  system  since  1940  averaged  15^.3  bushels  per  acre. 

"Ylheat  on  chemical  fallov/  jrielded  more  than  wheat  on  ordinary  sub-tilled 
fallow  which  W' as  seeded /^ath  the  same  type  drill.     The  oneway  vfith  seeder 
attachment  was  used  on  all  chemical  fallow  because  of  the  amount  of 
stubble  on  the  surface.. 

Quality  of  Grain  -  "Protein  content  of  v/heat  produced  w^as  about  the  same 
on  ^1  methods  of  fallow",    ^''lieat  produced  on  chemical  fallow  tended  to  run 
the  lowest  in  protein  content  but  in  general  the  differences  vjere  less 
than  they  have  been  in  previous  yenrs.     Apparently  wdth  a  yield  no  higher 
than  wras  obtained  this  ytar  there  was  sufficient  nitrogen  available  on 
sub-tilled  fallo^'*;  to  m.eet  the  demands  of  the  crop, 

"The  follovn.ng  table  sumjnarizes  crop  yield ,  str-^w  yield,  test  weight  and 
protein  content  of  wheat  produced  on  the  different  methods  of  fallow 
this  yfr.  ■ 


Plot 

Nunb^ 

Treatm.ent 

Grain 

Straw 

Test 

Percent 

Yield 

Yield 

Wt. 

Protein 

( Bus . ) 

(Lbs.) 

(Lb. ) 

1-4 

M,B,  Plow 

18.7 

1616 

59.5 

15.4 

2-25 

Onewaj'  -  Rodw-v.-eder 

16  .,6 

1503 

59.8 

15.4 

3-40 

3c  3«  Oneway  Seeder 

15cl 

1292  , 

59.2 

I4.9 

5-13 

Chera,  Spray-Fall  Chisel 

15.8 

1441 

59.6 

14.8 

6-I4 

Chem, Spray 

17.4 

1479 

59.5 

14.7 

26-39 

S.  S.,  Fall  Chisel 

14.5 

1300 

59.4 

15.3 

27-37- 

-41 

3  •  3 « 

14.5 

1297 

60.5 

15.5 

28-38- 

-42 

S.  S.  in  Fall  -  S.S. 

No  fall  tillage 

Fall  of 

1947. 

3.  S.  -  Sub-surface, 
Six  treatments  have  only  two  plots  included  in  the  average  because  of  the 
reasons  explained  in  the  text. 


Number  of  Tillage  Opt, rations  -  "In  194S  all  cultivated  fallov;  required  four 
tillage  operations  except  fall  chiseled  plots  which  required  five.  The 
chemical  fallowr  plots  w^ere  sprayed  twice  and  subtilled  once.     The  subtilling 
was  don.  on  July  27  which  w^as  too  late  because  \'±ld  oats  had  already  headed. 
The  one  tillage  operftion  v:as  necess':r3'-  to  kill  wild  oats,  green  foxtail. 
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volunteer  wheat ^nd  wild  bucki'^heat.    Spraying  killed  a  lot  of  the  wild 
buckv.'heat  but  a'  lot  of  the  plants  survived  both  .sprayings.  Spraying 
wa3  done  with  a  butfalo  turbine  spray-^r,  using  2  gallons  of  diesel  fuel 
and  roughly  1  pint  of  in  the  cster  f orn.iulation  per  acre, 

"In  1949  cultivated  fallov;  again  received  four  cultivations  except  the  \ 
chiseled  plots  which  received  the  chiseling  oporation  in  addition  to  the 
four  tillage  operations.  The  chemical  fallov-  received  one  spraying  only, 
three  plots  received  one  cultivation  and  thr^e  received  two  cultivations. 
In  plots  in  v;hich  there. was  no  green  foxtail  one  spraying  and  one  tillage 
operation  controlled  the  v/eeds  successfully," 

A  Laboratory  Study  of  Erodibility  in  Relationship  to  the  Specific 
Gravity  of  Soils  was  Completed  -  A,  F.  Zingg,  Manhattan,  Kansas, -"Wind 
tunnel  tests  were  nade  on  plots  at  the  /Laarillo  Experiment  Station  during 
the  week  of  ITarch  20-24,    Ilost  erodible  of  the  plots  studied  were  those 
planted  to  sorghum  in  1949.    During  the  v/inter  months  the  quantities  of 
sorghum  residue  and  their  resultant  resistance  to  air  flow  in  the  tunnel 
was  decreased  by  approximately  one-half.    This  is  due  to  the  shattering 
and  removal  of  Iqafy  m.aterial  over  the  winter  months.    Accompanying  increases 
in  soil  removal  by  the  wind  tests  was  also  noted.    Approximately  200  pounds 
of  soil  p-er  acre  was  removed  by  a  surface  drag  of  4000  pounds  per  acre  in 
November  of  1^49*    Coffxparable  losses  for  the  spring  tests  were  approximately 
1500  pounds  per  acre.    The  erodible  soil  fractions  <0,42  mm.  in  diamater 
also  increased  during  the  winter  period.    In  November,  1949,  fractions 
less  than  this  size  averaged  27  percent,    A  com.parable  figure  for  the  spring 
of  1950  is  36  percent.    The  ability  of  the  soils  to  resist  wind  force  in 
both  the  fall  and.  spring  tests  appears  to  be  associated  with  the  immediate 
surface  condition  of  the  soil.    The  soil  characteristic  which  has  governed 
the  amount  of  removal  is  a  thin  surface  crust.    In  the  tests  of  November, 
1949,  ■w.lnd  forces  did  not  break  the  crust,  but  removed  a  small  amount  of 
fine  ma.terial  from,  its  surface.    In  March  of  1950,  this  crust  had 
diminished  in  thickness  and  the  forces  of  wind  and  soil  removal  caused  it 
to  disintegrate  on  a  small  portion  of  the  test  surfaces.    The  result  ^vas  a 
vvide  variation  in  soil  loss  for  individual  tests  depending  upon  the  extent 
of  crust  breakup.    To  overcome  this  variability  5  tests  vvcre  made  on  each 
of  several  plots. 

"Studies  of  soil  structure  and  residue  conditions  accom.panying  the  much-, 
publicized  dust  storm,  occurring  in  east  central  Kansas  on  March  26  were 
nade  in  the  Salina  area.    Most  of  the  m.ovement  occurred  on  fields  recently 
seeded  to  oats.    In  the  main,  they  had  relatively  smooth  surface  conditions 
and  little  residues.    Their  vulnerability  is  considered  to  be  of  a 
temporary  nature." 

Soil  Los S'L-s  in  Relation  to  Conservation  Practices  -  Hugh  C.  McKay, 
St.  Anthony,  Idaho. -"The  soil  loss  was  extremely  heavy  this  year  from  the 
dry  farm,  lands  in  southeastern  Idaho,    The  ground  was  frozen  and  the  runoff 
came  in  a  3-4  day  period  with  erosion  losses  from  5  tons  per  acre  up  to 
150  tons  per  acre.    The  evaluations  surveys  m.ade  this  spring  clearly  indicate 
that  one  conservation  practice  only  on  a  farmi  will  not  completely  control 
erosion.    It  is  going  to  %ake  a  comibination  of  stubble  mulch,  crop  rotation, 
strip  cropping  v^here  adapted,  and  rough  tillage  to  control  erosion  in 
critical  erosion  years  such  as  this.    Some  evaluations  surveys  were  made 
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in  the  Pocatello  7;ork  group  with  Harold .  Tc-Tc-r,  Regional  Agronorrdst.  Several 
fi:rlds  v.:ere -gDne  over  that  included  strip  cropping,  crop  rotations  and  some 
with  no  consfcLrvation  practices  for.  a  check  and  erosion  measurements  made. 
The  follov«ring  results  were  obtained. 


Farmer 


Conservation  Practices 


Soil  Loss 


Johnson         Strip  Cropping 

'''Jheat  Fallow 
100  foot  strips 
No  rotation 

Fair  Stubble  Mulch  500  lbs, 

.    _  acre 

(Slope  15%,  capability  4.) 
Not  contour  seeded. 


Munson  Strip  Cropping 

Wheat  Fallovf,  Svreet  clover 
■50  -  100  fo0t  strips 
Very  good  stubble  mulch^ 

1000  to  1200  lbs.  per  acre. 
(Slope  12%,  capability  3) 
Not  cont&ur  seeded. 


Average  of  Fallow  strips 
'       ■  50  tons 

1/2  field  in  stubble  strips 
cuts  loss  in  field  losses 
per  to  25  tons. 

■^^  Deposition  in  stubble  strip 

■'      ■  considerable,  cut  soil 

loss  for  field  to  18 
tons  per  acre. 

Average  'of  fallo^v'  strip 

10  tons. 
1/2  field  in  stubble  strips 

cuts  loss  to  5  tons. 
Deposition  in  stubble 
strips  cuts  field  loss 
to      tons  ner  acre. 


Whitehead      Sweet  Clover  crop  rotation. 
No  strip  cropping. 
Good  sweet  clover  residue 
•,"  ■  mulch.    800  lbs.  per  acre. 

■   '  Not  contour  seeded. 


Soil  loss  8 
per  acre. 


-  10  tons 


Miller  Contour  tilled  and  seeded, 

(Check  No  crop  rotation,  strip 

field)  cropping,  or  stubble 

mulch. 

(Slope  15%3  capability  4) 


Average  soil  loss 
118  tons  ver  acre. 


"The  above  data  clearly  shows  the  value  of  consei'vation  practices  in  re- 
ducing erosion.    It  also  shows  that  one  conservation  practice  alone  v/ill. 
not'control  erosion.     The  use  of  a  sweet  clover  crop  rotation  alon^  showed 
up  much  better  than  was  expected  but  there  was  still  some  soil  less. 

"It  is  felt  that  as  much  of  the  above  type  of  evaluation  data  as  possible 
should  be  collected  in  cooperation  with  the  operations  division,  so  that 
we  can  determine  hw.-,  the  various  conservation  practices  are  reacting  under 
different  soil  and  slope  conditions  in  the  field." 
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Depth  of  Topsoil  in  Relation  to  Crop  Yield  -  0.  R.  Neal,  New 
Brunswick, ~*New  Jersey. -"Field  studies  of  the  influence  of  depth  of  remain- 
ing surface  soil  on  crop  ^aelds  were  continued  during  the  1949  growing 
season.    A  suiPurary  of  the  results  of  a  large  number  of  measurercents  for 
several  different  crops  during  the  past  9  years  is  shovm  in  the  following 
table.    Each  datum  represents  the  average  yield  for  all  farms  for  the 
crop  and  year  indicated. 


Sumiaary  of  crop  yields  frora_  eroded  and  uneroded  areas  on 

 New  Jersey  farms  

^  ,  Yield 


Crop 

^  Year 

1    Eroded  (1) 
.  Bu.A" 

Uneroded  (2 ) 
Bu./A. 

Potatoes 

j  

1949 

1 

189 

34® 

Potatoes 

1941  to  1949  incl. 

216 

317 

Corn 

1949 

47 

77 

Corn 

1943  to  1949  incl. 

41 

67 

'ATieat 

1949 

16 

46 

?Jheat 

1944  to  1949  incl. 

18 

.  38 

Barley 

1944  and  1945 

26 

54- 

Oats 

1944 

21 

32  ■ 

Rye 

1944  and  1945' 

11 

37 

Soybeans 

1944 

4 

:  18 

Alfalfa 

1944  and  1945 

2,0  tons 

3.3  tone 

Asparagus  ; 

1 

1944 

323  lbs. /a. 

I          728  lbs. /a. 

i 
1 

' (1) ' "Eroded"  indicates  areas  having  less  than  6  inches  of  surface  soil 
remaining . 

(2)  "Uneroded"  indicates  areas  having  6  inches  or  more  of  surface  soil 
■   ' remaining. 


"Two  of  the  1949  potato  measurements  were  made  where  irrigation  was  applied 
equ?lly  on  both  the  slightlj!-  eroded  and  the  severely  eroded  areas.  The 
slightly  eroded  areas  produced  4I5  bushels  of  potatoes  in  comparison  to 
223  bushels  from  the  severely  eroded  areas,  despite  equal  'water  appli- 
cation on  each  area.    One  measurement  vras  made  where  the  potatoes  were 
planted  and  cultivated  on  the  contour  and  irrigated;  here  the  slightly 
eroded  areas  produced  424  bushels  of  potatoes  in  comparison  to  320  bushels 
per  acre  from  the  severely  ?roded  areas.    These  data  place  added  emphasis  ' 
upon  the  importance  of  conservation  of  the  surface  soil  for  the  maintenance 
of  soil  productivity." 

■  Effects  of  V^finter  Conditions  on  the  Physical  Condition  of  Soil  - 
C.  S.  Slater,  Beltsville,  Mar yland Tubs  of  soil,  alike  last  fall  but 
subjected,  over  winter  to  differences  in  moisture  tension  and  insulative 
protection,  are  now  showing  marked  differences.    Soils  with  both  free  drain- 
age and  insulative  protection  appear  to  be  in  excellent  physical  condition. 
Soils  that  had  either  free  drainage'  or  insulative  protection  appear  to 
be  in  good  condition.    Soils  that  were  subjected  to  excessive  moisture  and 
Ytt'ere  at  the  same  time  vdth out  insulative  protection  appear  to  be  in  poor 
condition.'  They  have  slumped  badly  and  appear  to  be  puddled.     These  effects 
have  become  more  marked  during  the  'freeze  and  thaw'  weather  of  the  past 
few  weeks.    Quantitative  data  have  not  been  taken  yet." 
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Soil  Fri".bility  or  Tilth  in  Relation  to  Soil  Aggregation  --  D.  S. 
Hubbell,  State  College,  No  M>--"As  has  been  suggested  in  previous  reports, 
losses  in  soil  friability  or  tilth  may  not  be  reflected  by  total  aggregation, 
although  a  redistribution  of  aggregate  size  classes  may  occuro  This 
behavior  has  been  noticed  in  the  field  and  efforts  have  been  made  to  account 
for  it.     Laboratory  studies,  some  of  Vv'hich  have  been  previously  reported, 
indicate  that  hajrdness  in  a  soil  which  maintains  a  high  degree  of  aggregation 
is  probably  due  to  a  minute  amount  of  dispersed  clayc    The  amount  of  clay 
in  dispersion.is  ..t0Q..small,  to  bring,  about  a  noticeable  r.educ.tion  in  total 
aggregation-,  but .  as  may  be  s.:en  in  tables  1  and  2,  increments  of  .2  of  one 
percent  or  less  is  sufficient  to  harden  a  soil  by  tremendous  amounts.  In 
fact,  up  to  2  percent,  .the,  relationship  appears  .to  be  a  stra,ight  line 
function.  ■  Table  1  shovfs  differences  in  degree  of  hardness  vhen  2-micron 
clay  is  added  to  a  soil  as  dispersed  clay  and  as  a  flocculated  clay. 
Table  2  shoves  vmat  probably  happens  in  a  fie  Id -soil  vchen  certain  factors 
involved  in  comriion  tillage  practices  are  applied  to  small  quantities  of 
soil. 


"It  should  be  pointed  out  th^t  differences  in  dispersion  are  not  alv;ays 
apparent  after  a  puddled  soil  has  dried  out.    To  find  these  differences, 
the  soils  in  question  must  be  analyzed  before  dr3rLng.     The  reason  for  this 
is  easily  explained  by  colloidal  behavior  in  soil  physics. 

Table  1, — ^^Effect  of  dispersed  and  flocculated  clay  on  crushing  strength. 

I  %.  Flocculated  Clay 


Soil  Type 
Sand  100^  Pure 
Silt  97^  Pure 
Soil  Aggr e gat e  s ( mix e d 
,  .  sizes ) 


%  Disp.;rsed  Clay 


O.Q  I  0.2  i  0c4s  0»6i  0.8'  1,0-  0,0;0.2;  0.4;  0,6|  O.S 
Crushing  Strength-J^-    j        i         i  Crushing  Strength-J^- 


0.0 
7«6 

3.1 


0.9  I  1.7j  3.1 
9o6  |11.7|11.7 

3  ♦  7  i  4-. 0  i  4-0  8 


4.ii  5.4  :  O.Oi0.7;i.5 
l2o2  !12*8  j  8.5t8.9i9o6 


5.11  6cO 


9.6 


2.1 
10.4 


I.  0 

2.6 

II.  0 


Resistance  to  crushing  by  12  gr.?jii  briquette.    Expressed  in  thousands  of  grams. 


Table  2. — Effect  of  simulated  field  practices  on  total  dispersion,  total 
aggregation  and  crushing  strength. 


Scilj  Gila  Clay 

Total 

;',      Total  1 

Crushing 

Treatiiient 

Dispersion 

Aggregation  : 

Strength 

Control:  Optim-um  Bloisture  (incubated 

1 

60  days) 

1*76^ 

52.3^  j 

15.3  (1000  gr. 

Saturated  k  Puddled  after  Inc. 

1.89 

53  ol 

41.2 

Knifed  after  Incubation 

2.30 

"    50,1    ■  1 

55.6.  . 

'i'vet  Compacted  after  Incubation. 

2 » 41 

49.0  j 

64.1 

Saturated  &  given  wave  actions 

j 

■     ' • '     after  incubation 

2.01 

52.1  i 

18,3 

Saturated  :&  fast  dryed  after 

1 

incubation 

1.74 

.53.0  j 

i 

18,3 
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Winter  Grazing  -  B.  H.  Hendricks on,  Watkinsville,  Ga--"Of  a  series 
of  11  upland  pastures  in  use  during  the  past  3'"9ar,  all  of  which  were  treated 
alike  as  to  fertilization,  the  2  leading  pastures  produced  over  half  of 
their  total  yearns  grazable  growth  dm'ing  the  4-month  November  194-9-February 
1950  "^winter  grazing'  period, 

"Based  upon  air-dry  weights  of  pasture  cage  cuttings,  the  best  2  pastures 
produced  2,80  and  1^55  tons  per  acre,  respectively,  during  the  past  vdnter 
period.     'Ihese  are  located  on  Class  IV  and  Glass  VII  land,  and  are  steep 
badly  eroded  bench  terraced  slopes t 

"In  kudzu  for  11  and  9  years,  respectively,  the  kudzu  in  the  former  pasture 
was  grazed  down,  the  pasture  was  fertilized  and  sor.n  to  oats  and  crimson 
clover  in  early  September  of  1949.    Ryegrass,  vetch  and  Caley  peas 
volunteered.    The  oats  and  ryegrass  produced  most  of  the  vdnter  grazing. 

"The  latter  pasture,  similarly  grazed  dovra  in  early  September,  received 
the  same  rate  of  fertilization  namely  5OO  pounds  per  acre  of  4-8-6,  but  , 
no  tillage  nor  any  additional  seedings.    Brome  rescue  grass,  vetch  and 
Caley  peas  volunteered.    The  grass  produced  practicalljr  all  of  the  winter 
grazing. , 

"Of  the  9  other  pastures,  all  on  'better  land,'  none  exceeded  I.5O  tons 
per  acre  of  cuttings  during  the  winter  period,  although  all  were  good 
pastures  yielding  over  1.00  ton  per  acre,  each, 

"The  point  is,  that  what  was  idle  land  12  years  ago,  and  still  is  too 
rough  and  steep  for  cultivation,  produced  the  most  winter  grazing  at  very 
low  cost,  -  thanks  mainly  to  the  long  kudzu  build-up.     The  saiK  pastures 
provide  kudzu  grazing  during  the  summer," 

Some  Infiltration  Tests  -  0.  W.  Beale,  Clemson,  S.  C. -"Infiltra- 
tion measurements  using  simulated  rainfall  ^vere  made  on  soils  in  truck 
farming  areas  near  Charleston,  So  C.  and  peach  orchards  near  Spartanburg, 
Se-C,  to  furnish  information  for  predicting  the  application  rates  that 
could.be  used  y'ith  sprinkler  irrigation  systems  on  these  so'ilSi  Infil- 
tration rates  of  flreshly  cultivated  soils  at  the  end  of  1  hour  of  rainfall 
ranged  from  O.48  to  1,05  inches  per  hour  for  truck  soils  and  0.11  to  0.60 
inch  per  hour  for  the  peach  orchard  soils.    Cecil  sandy  loam  with  a  good 
growth  of  ladino  clover  had  an  infiltration  rate  in  excess  of  2,26  inches 
per  hour  at  the  end  of  60  minutes  rainfall  while  the  same  soil  in  a  clean- 
tilled  condition  in  an  adjoining  tree  row  interval  had  an  infiltration  rate 
of. 0.60  inch  per  hour, 

"Soils  having  hi.ghly  oxidized,  strongly  flocculated  B  horizons  ?s  in  the 
■case  of  Cecil,  Lloyd  and  Norfolk  soils  had  relatively  low  available  water 
capacities,  usually  stout  0.10  inch  p.jr  inch  of  depth,  "while  soils  v/ith 
the  clay  in  a  more  dispersed  condition  had  much  higher  available  water  . 
capacities,.    Iredell  B  horizon  mth  a  value  of  0.315  inch  per  inch  of 
depth  had  the  highest  available  water  capacity  of  any  soil  tested." 
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Runoff  and.  Soil  Loss  ~  0»  E.  H^.ys,  LaCross3,  Wisconsin. -"Extreme 
difficulty- v/as  e2cp-:;rienced  at  each  of  the.  three  locations  in  keeping  runoff 
measuring  equipment  functioning  properly  during  the  alternate  freezing  and 
thavango    Th-j  inclined  vheel  sampler  and  the  aliquot  sample  pipes  at 
Ovrc-n  froze  solid  vdth  ice  as  the  temperature  dropped  at  hight.    Ice  froze 
in  terrace  channels  in  many  cases  making  the  terraces  ineffective,  "'e 
plan  to  make  an  ice  breriker  for  the  Cletrac  tractor  for  use  in  the  future 
under  similar  conditions. 

"During  the  past  four  ye.ars,  some  of.  our  highest  soil  loss  has  occurred 
during  the  spring  thaws »    Clyde  Pay  reports  from.  Madison  on  the  results 
from  a  gentle  rain  which  fell  on  M?-rch  25-26,    For  the  two  days,  the 
.total  rainfall  vras  0.66"  with  a  maxim^Jim  intensity  of  0.20"  in  ten  minutes. 
There  was  a  variable  amount  - of  snow  on  the  plots  and  the  soil  was  thav^^ed 
to  a  depth  of  3  to  5  inches.    The  loss  from:  a  plowed  plot  was  0.70"  runoff 
and  1.75  tons  of  soil  per  acre;  from,  a  winter  wheat  plot  Oo60"  runoff  and 
0o91  tons  of  soil  loss  per  acre.    The  winter  wheat  plot  lost  only  about 
one-half  as  much  soil  qs  the  plowed  plot.    Frost  me?surements  at  Madison 
on  April  1  show  5  to  7  inches  of  unfrozen  soil  and  then  frozen  soil  to 
about  24  inches." 

Seasonal  Runoff  on  Claypan  Soils  -  D.  D,  Sm.ith,  Columbia,  Missouri, - 
"The  40  percent  of  the  annual  average  rainfall  at  LIcCredie  that  has  occurred 
during  the  over-winter  period  (October  8  to  April  27)  has  caused  50  percent 
of  the  runoff  from  a  3-year  rotation  of  corn-vdieat-rieadow.    The  cover  for 
tv/o  of  the  over-winter  periods  wiis  m.eadow,  and  f,or  the  third,  young  wheat, 
■'■r.ith  rotations  not  having  living  vdnter  covers  the  proportion  of  runoff 
during  this  period  was  even  higher, 

"That  30  percent  of  ^the  rainfall  appears  as  runoff  during  the  over-winter 
period  in  comparison  to  20  percent  during  the  corn  and  soybean  period  is 
an  imiportant  factor  to  be  considered  in  planning  cropping  programs  for 
flood  con'trol  on  claypan  soils.  .  Soil  and  crop  m.anagement  systems  that 
are  not  designed  for  m.aximuTi  transpiration  during  the  over-winter  period 
".can  be  potential  contributing  sources,  of  winter  and  early  spring  floods 
even  though  erosion  m.ay  be  controlled  by  dormant  sod,  dead  crop  residue, 
or"  terracing.    These  claypan  soils  act  as  a  Y>f.?ter  jug  with  an  extremiely 
slov;  leak  out  of  the  bottom  and  thenc>;^  the  viater.  m.ust  be  pumped  out  by 
plant  transpiration  betvv'een  rains  if-  excessive-  spilling-over  or  runoff  is 
not  to  occur.    Selection  of  crap  and  the  soil  treatm.ent  to  enable  it  to 
grow  during  this  period  offers  a  practical  solutiono 

"A  sumj-iary  of  4  ye-ars  data  on  reclamation  of  severely  eroded  land  indicates 
five  points:     (1)  All  of  these  areas  are  deficient  .in  plant  nutrients. 
Adequate  fertility  is  necessary  to  reclaim,  rebuild,  and  put  them,  to  pro- 
ductive use,     (2)  Runoff  and  erosion  m.ust  be  controlled  to  protect  the: 
investment  in  reclamation  efforts.     (3)  Pasture  is  a  satisfactory  and  de- 
sirable use  for  this  land.     (4)  Tiiith  proper  management,   these  areas  can 
bv':come  productive  units  of.  the  farm,    A  5-l/^  sere  area  at  the  experimental 
farm  has  paid  the  total -costs  of  roclam.ation,  soil  treatment,  .and  farrxing 
and  left  an  annual  average  of  $32,69  per  acre  to  pay  rent  and  m.anagement 
costs.     (5)  It  would  be  economiically  more  sound  to  install  erosion  control 
mc-asures  while  a  good  depth  of  surface  soil  rem.ainse" 
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Green  Vfelght  Yields  of  Certain  Winter  Legumes  -  Eo  C. 
Richardson,  Auburn,  Alabama, -"Plantings  of  several  different  possible 
reseeding  legumes  were  made  about  the  middle  of  October  1949  on  the  main 
station  at  Auburn  and  on  the  Piedmont  Substation  at  Camp  Hill.  Inoculated 
seed  were  broadcast  on  the  surface  and  covered  by  rolling  with  a  culti- 
packer, 

"In  late  March  green-weight  yield  determinations  were  made  by  clipping 
and  weighing  the  material  from  definite  areas.    Results  of  these  determi- 
nations are  shown  in  table  1, 


Table  1 • — Green-weight  yie Ids  of  winter  le gumes.    March  1950» 

Auburn,  Ala,  "j 
Norfolk  i 
Lo amy  sand 


"Camp  Hill,  Ala, 
Cecil  Soil 


Average 


Hairy  peas 
Smooth  vetch 
Grandif lora  vetch . 
Woolly  pod  vetch 
Crimson  clover 
Subterranean  clover 
Bur  clover 
Button  clover 


lb, 

15,369 
13,904 
12,719 
13,225- 
16,856 
17,023 
9,883 


Lb, 

20,731 
22,909 
28,314 

37,510 
25,813 
19,682 
27,184 


Lb. 

18,050 
18,407 
20,517 
13,225 
27,183 
21,418 
14,782 
27,184 


"As  a 'result  of  the  unseasonably  warm  weather,  winter  crops  all  made  good 
grovvth  throughout  the  winter,  resulting  in  higher  yields  than  are  normally 
obtained. 

"Crimson  clover  produced  the  highest  tonnage  of  green  material  closely 
followed  by  subterranean  clover o  The  other  crops  included  in  the  test 
yielded  about  the  same  tonnage  of  green  material. 


"Broadleaf  Caley  or  hairy  peas,  a  selection  made  by  the  Nurserj'-  at  Thorsby, 
and  Caley  peas  from  commercial  sources  were  planted  in  comparable  plots 
at  Auburn  and  Camp  Hill* 

"The  Nursery  selection  yielded  23,655  pounds  of  green  material  as  compared 
to  12,481  pounds  of  green  material  for  the  Caley  peas  from  -comp^ercial 
sources  (Table  2). 

Table  2. — Green-weight  yields  from  comparative  plots  with  the  same 
fertilizer  treatments  and  cultural  practices. 


Camp  Hill,  Ala. 
Cecil  soil 

Auburn,  Ala, 
Cecil  soil 

Average 

Lb. 

Lb. 

Lb. 

Caley  or  Hairy  peas 

27,346 

19,965 

23,655 

(Nursery  selection) 

Caley  peas  from  comm.ercial 

12,826 

12,136 

12,481 

sources 
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stubble  Mulch  Studies  -  C.J.  T.Tiitfield,  Amarillo,  Texas. -"At 

the  end  of  iferch,  ver^  little  green  foliage  remained  cn  either  the  con- 
tinuous wheat  or  the  ^vheat  on  fallow  plots.    Yfith  the  drying  up  of  the 
foliage  the_  greenbugs,  which  were  present  in  large  nuir;Ders  and  doing  ex- 
tensive darr.sge  ■  earlier  in  the  month,  had  been  largely  eliminated.  From 
0.8 -to  1,5  inches  of  available  water  remains  in  the  top  4.  feet  of  soil  of 
the  continuous  vfheat  plots,  and  from.  2,2  to  2,5  inches  in  the  case  of  the 
wheat- on-fallow  plots.     No  moisture  vra.s  received  during  ?'arch  and  vmether 
a  worthwhile  portion  of  the  wheat: crop  will  revive  should  rains  occur 
soon  is  a  matter  of  conjectures 

"Some  sieving  of  surface  soil  from  the  stubble  mulch  plots  \.-as  carried  out 
with  a  rotary  sieve  during  the  ],ast  week  in  March  to  determine  the  effect 
of  •  the- method  '  of  tillage  arid  of  the  cropping  system  on  the-  erodibility  of ' 
the  soil  b3'"  wind  as  reflected  by  the  relative  proportions  of  clods  or 
aggregates  of  varjring  sizes c    As  a  m.atter  of  interest^  the  percentage  of 
the.  sail  in  the -  lorr!:-  of  the  three  finest  or  most  erodible  fractions  is 
given.     '  • 


Clod  Struct^jre  of  Soil  From  Stubble  ITulch  Plots  on  March  24,  1950 


Tillage.  .  [ 

Stage  of 
Cropping 

Clod  Structure  by  Dry  Sieving 

<.42  mm.  [ 

0/0  j 

,42-. 84  rarie 
0/0 

, — — i  1 

.84-2,0  mm. j 

_2Z2  1 

Total  % 
<  2  miri. 

Oneway 

C  onti  nuous  whe  a t 

37o3 

25.7 

• 

14.5 

77.5 

Sub  tillage  • 

II  It 

41.0 

24,6 

11.5 

77.1 

Ho  erne 

It  n 

49.1 

29.2 

9.4 

87.7 

Oneway 

TVheat-cn-fallow 

37c6 

16.9 

10.8 

65.3 

Subtilla  ge 

1?  ■       li  II 

39.1 

14.5 

9.4 

63.0 

Delayed 

Subtillage 

II        11  II 

40.0 

IS.  6 

12.3 

70.9 

Hoem.e  plow 

11        II  II 

33c9 

23.4 

10.6 

67.9 

Oneway 

Fallow 

43.1 

19.7 

10.2 

73.0 

Subtillage 

II 

42.5 

21c7 

10,2 

74.4 

Delayed  sub- 

tillage 

II 

33.6 

20.0 

11.7 

65.3 

Hoem.e  plow 

11 

51.2 

25,0 

9.3 

86.1 

"C.  E.  Van  Doren  (The  effect  of  cloddiness  of  soils  on  their  susceptibility 

to  wind  erosion,  -  Journal  American  Society  of  Agronomy,    Vol,  36,  No.  10, 

October  1944)  has  shovm  that  the  tendenc3'"  of  the  soil  to  blov:  is  correlated  v 

with  the  percentage  of  particles  under  2  mm.  in  size.     In  general,  it 

appeared  that  the  plots  yfhich  had  been  producing  wheat  on  a  fallow  system 

had  a  smaller  propcrti oh  of  particles  under  2  mm,  in  size  than  did  the 

plots  in  continuous  v\fheat  and  therefore  would  be  expected  to  be  less 

erodible.    The  Pullm.an  clay  loam,  soil,  when  unprotected  by  surface  residues, 

has  been  found  to  be  subject  to  wind. erosion  when  the  proportion  of  the 

soil  in  the  form,  of  aggregates  under  2  mm,  in  size  exceeds  65  ptrrcent." 
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DRAINAGE  AIJD  WATER  CONSERVATION 


Hydrolffgic  Studies  -  L.  L,  Harrold,  North  Anpalachian  Experimental 
Watershed,  Coshocton,  Ohio, -"After  a  mild  winter,  the  weather  turned  unseasonably 
cold  in  March,    The  wheat  ground  was  frozen  6  days  more  and  to  greater  depths 
than  the  average  for  this  month,    Ivir,  Dreibelbis  h^s  prepared  a  summary  ©f  frost 
observations  on  wheatland  for  10  years  as  given  bel»w: 


Item 

Period 

Dec, 

Jan« 

Feb, 

Mar« 

Average  number  of 

days  of  frost  in 

1939-U9 

19 

23 

21 

11 

gro^and 

19K9-50 

■"10 

9 

10 

■  17 

Average  depth  of 
frost  penetration 
(inches) 

1939^U9 
19ii9-50 

1.U7 
.7U 

2.10 

.Uo 

1.6U 
.52 

.80 
.96 

"Mr,  Schiff  reports  the  completion  of  a  paper  'Surface  Detention,  Rate  of  Runoff, 
Erosion,  and  Land  Use  Relationships  on  Small  Watersheds,'  Some  of  the  highlights 
of  this  paper  foll®w: 

1,  For  a  given  rate  of  runoff  the  depth  of  surface  detention  decreased 
for  successive  rises  of  a  multiple  peak  hydrograph.  Since  lag  time 
was  accounted  for,  reasons  fer  such  differences  probably  include: 

,      (a)  A  decrease  in  resistance  to  fl«w  caused  by  the  removal 
of  some  loose  soil  and  residue;  and^ 

(b)  The  formation  of  rivulets  for  flow  increased  the  hy- 
draulic radius  by  reducing  the  wetted  perimeter. 

2b    For  identical  runoff  rates  the  average  depth, of  surface  detention  in^ 
.creased  as  the  density  ©f  cover  increased. 

3cs    Velocities  viere  lower  on  contour  cultivated  watersheds  than  on  straight- 
rfjv;  watersheds o 

h*    Velecities  of  surface-detention  fl»v/  computed  fer  watersheds  compared 
favorably  v^ith  velocities  measured  on  plots,  particularly  for  bare 
soils  and  furrows.    Velocities  of  surface-detention  fl©w  decreased  as 
the  density  of  cover  increased." 


Hydrolcgic  Studies  -       A„\llig,  Central  Great  Plains  Experimental 
Watershed,  Hastings,  Nebraska, -"Winter  wheatis  shovfing  up  better  than  expected^ 
although  there  has  been  considerable  winter  kill,  probably  due  to  drought  ccn--' 
ditions,    A  mixture  of  annual  sweet  clover,  biannual  sweet  clover,  and  partridge 
pea  was  seeded  in  the  wheat  watersheds  in  March,  which  should  increase  future 
yields  according  to  information  that  has  been  obtained  by  Dr.  Duley  and  Professor 
Russel, 

"Dust  storms  on  March  7,  and  again  on  March  26,  were  very  severe.  On  March  7,  thf 
2ii-hour  average  wind  v elocity  was  35.6  miles  per  hour  and  the  highest  average  ve- 
locity for  several  hours  was  60  miles  per  hour.    On  March  26  the  average  2U-hour 


wind  velocity  "vas  26 « 6  miles  per  hour*,  however,  the  dust  in  the  air  was  greater 
than  on  the  7the    Visibility  was  reduced  and  it  was  necessary  to  drive  ivith  lights 
on  during  the  day*    Several  accidents  were  attributed  to  the  dustc 

"In  March,  19^0,  only  0»2k  inch  of  moisture  Viras  received  at  the  station.  Soil 
moisture  on  the  area  is  generally  lovrer  this  year  than  at  any  time  since  19UU  as 
expressed-- in  the  following  tables:  ■'  ■ 

Table  1, — Percent  of  soil  moisture  on  ciiltivated  land 
  March_20-2U,  19lih  1950  


Ave,  percent 

Ave.  percent 

.  Ave,  percent 



top  1  foot 

top  3  feet 

top  6  feet 

1  0 ) . )  1 

160  U 

■ i3o5 

,.2U,6 

22.9  ■ 

19.8 

25,6 

20»0 

T  O) ,  7 

.  31c9  - 

25,7  - 

19uo 

23«8 

20.2 

lo«3 

1949 

20„2 

17,0 

lo.U 

19:70 

19,i4 

I6c.2 

lOo^: 

Table  2c — Percent  of 

soil  moisture  on  pasture 

land 

March  20-2U,  19Uii  -  19^0 

Ave.  percent  ' 

Ave,  percent 

Ave,  percent 

toD  1  foot 

top  3  feet 

top  6  feet 

19iili  - 

23o8 

l5o6 

13.7 

19h5 

31,2 

27cl 

22„ii 

19U6 

32.1 

23,2 

21,0 

19I47 

35.U 

28,0 

2Uo7 

19kQ 

29.8 

2I08 

20.2 

19U9 

27=2 

17.9 

16.0 

1950 

22,8 

18,0 

18,0 

Hydrologic  Studies  -  R,  B,  Hickek,  LaFayette,  Indiana, -"Work  v/as  re- 
sumed to  obtain  additional  detailed. information  on  field  capacity  (on  a  field 
basis)  for  soils  on  the  experimental  watersheds,  along  v/ith  laboratory  of  volume- 
vreight  determinations  and  pore  space  analyses.    Samples- are  also  being  taken  for 
chemical  analyses o 

"The  field  capacity  studies  are.  made'  03^  mulching  sample  plots  and,  after  they 
ha-^  become  saturated  by  spring  rainfall  (and  suppleaental"' irrigation, .  if .  neces- 
sary'^ and  covering  them  to  prevent  evaporation  losses,  allov:ing  the  moisture  to 
drain  to  equilibrium  at  successive  depths  in  the  profile.    This  work  ivas  started 
in  the  spring  of  19i;7i  and  a  series  was  run  in  the  spring  of  19U9.  Another 
series  next  spring  will  complete  the  survey  for  all  watersheds  in  the  rotation 
crop  experiments o" 
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Hydrologic  Studies  -  G,  A,  Crabb,  Jr.,  East  Lansing,  Mich,-"March  12 

and  13  the~Station  Supervisor  studied  the  proposed  orchard  management  and  soil- 
moisture  research  site  at  Traverse  City,  Mich,,  in  company  with  Drs»  A.  Lo  Ken- 
worthy  and  A,  E.  Erickson,  of  the  Departments  of  Horticulture  and  Soil  Science, 
and  Professors  Eo  H.  Kidder  and  P,  E,  Schleusner,  of  the  Department  of  Agricultura 
Engineering,    Soil  Conservation  Service  District  Conservationist  G,  E,  Springer 
and  Soil  Scientist  Herm_£|.n  Webber  participated  actively  in  this  study  and  were  of 
material  assistance  in  evaluating  the  problem  and  area.    This  project  has  been 
proposed  because  of  farmer  demand  on  the  subject,  but  has  not  progressed  from  the 
tentative  planning  stage  because  of  lack  of  funds,  and  further  because  of  the  lack 
of  a  clear  statement  of  the  problem  and  outline  of  attack.    However,  Dr^  Kenworthy 
with  the  assistance  of  the  above-named  staff  members  and  Dr.  Raleigh  Barlawe,  of 
the  Agricultural  Economics  Department,  have  prepared  the  follovfing  tentative 
statement  of  the  problem  and  outline  of  solutiono 

"Three  significant  changes  are  apr)earing  in  commercial  orchards  in  Michigan,  One 
is  the  increased  amounts  of  fertilizer  used  which  contains  not  only  nitrogen-  but 
also  phosphorus  and  potassiumo    A  limited  survey  conducted  in  19U8  showed  that 
approximately  ^0  percent  of  the  growers  are  using  'complete  fertilizers'  or  ferti- 
lizers containing  nitrogen,  phosphorus,  and  potassiums    Several  growers  are  using 
a  fertilizer  preparation  that  contains  many  of  the  'minor  elements'  in  addition  tc 
the  'complete  fertilizers,'    Also,  the  growers  are  using  fertilizer  at  a  higher 
rate^,  Liiorogen  particularly,  than  has  been  commonly  suggested.    This  increased 
usage  of  nitrogen  averages  about  Uo  percent  above  the  amount  heretofore  suggested 
hy  the  e:q:)eriinent  Station  or  Extension  Services     In  isolated  cases  a  grower  may 
be  apr)l;/ing  i|  -  3  times  as  much  nitrogen  as  co;Tir;ionly  believed  to  be  needed  and 
appears  to  be  getting  a  satisfactory  response  to  the  increased  application.  This 
increased  use  of  fertilizers  has  led  to  the  question  as  to  whether  or  not  the 
upper  limits  for  ferti"i.izer  applications  have  been  reached  unless  a  supplemental 
measure  such  as  irrigation  is  employed© 

"A  second  significant  change  in  the  production  of  fruit  is  in  the  cultural  manage- 
ment of  the  orchard.    During  recent  years  there  has  been  a  definite  shift  in  manaf 
ment  practices  from  clean  cultivation  to  cover  crops  to  sod  culture.  '  When  a 
grower  plants  or  establishes  a  sod  in  his  orchard,  he  observes  a  reduced  rate  of 
gro-irbh  and  oroductiona    Mulching  has  been  found  to,  in  part,  overcome  this  re- 
duced rate  of  growth  and  production,  and  is  being  Yiridely  adapted.    The  survey  made 
In  19U8  indicated  that  UO  percent  of  the  orchards  were  in  sod  or  sod-mulch  manage- 
ment.   Over  60  percent  of  the  apple  orchards  were  managed  by  use  of  sod    or  sod- 
mulch  while  over.60  percent  of  the  peach  and  cherry  orchards  were  managed  by  use 
of  cover  crops  and  clean  cultivation.    The  reduced  rate  of  groivth  ^and  production 
associated  Vidth  the  use  of  a  sod  culture  is  believed  to  be  due  largelj^  to  the 
utilization  of  moisture  by  the  sod.    Stone  fruits  (peaches  and  cherries)  appear  tc 
be  more  susceptible  to  this  moisture  condition  than  apple  orchards.    Also,  al- 
though m.ulching  overcomes,  in  part,  the  depressing  effects  of  sods,  such  material 
is  not  readily  obtainable  and  expensive  to  maintain  in  a  concentrated  fruit  pro- 
ducing district  vrhere  pasture,  hay,  and  grain  fields  are  limited  in  number.  This 
has  led  many  groY/ers  to  raise  the  question  of  the  value  of  irrigation  as  a  means 
of  overcoming  the  depressing  effects  of  sod  culture.    This  brings  in  the  third 
significant  change  in  management  methods  used  to  produce  fruit. 

"Several  growers  with  readily  acsessible  sources  of  water  have  installed  irriga- 
tion units,    "'.'liere  used,  irrigation  apoears  to  be  a  satisfactory  solution  to  many 
of  the  problems  involved  in  producing  large  quantities  of  good  quality  fruit. 
However,  there  prevails  the  thought  that  irrigation  must  be  combined  I'rith  the 


increased  use  of '  fertilizers  and  the  use  of  a  feod' type-  of  •  sGil--management,  The 
number  of  grovrers  that  have  a  source  of  water  that  is  readily  accessible  is 
limited.    Those  grovrers  who  would  have  to  drill  wells  or  pipe  Y;rater  long  distances 
are "hesitant  to  install  expensive  irrigation  facilities  because  no  factual  infor- 
mation is  avail3,ble  in  regard  to  production  and  quality  increases  associated  vrith 
the  improved 'conditions  of  nutrition,  soil  moisture,  and  soil  stracture  usually 
associated' with  a  production  practice  that  combines  a  high  level  of  balance  be- 
tv^een  nutrient  elements,  sod-mulch  management  and  irrigation.    These  growers  are, 
at  present,  wanting  information  that  vvill  aid  them  in  making  the  decision  in  re- 
gard to  these  various  orchard  practices* 

"The  three  chanf^es,  mentioned  above,  apparently  are  taking  place  because  the  i- 
growers  have  not  been  able  to  obtain  a  desired  production  of  high  quality  fruit.  j 
This  lack  of  desired  production  of  high  quality  fruit  is  probably  due  to  soil  de- 
pletion of  various  nutrient-elements  and  organic  matter  and  to  the  lack  of  ade-  ^ 
quate  ra:inf  all  during  the  grov/ing  ' season*    The  depletion  of  the  soil  organic  mat- 
ter s.nd  soil  erosion  has  resulted  in  the  soil  being  unable  to  hold  as  much  mois- 
ture and  nutrient-elements  as  before*     Since  the  soil  is  not  able  to  hold  as  much 
Y'Tater  and  nutrient-elements,  the  effects  of  prolonged  periods  void  of  rains  are 
accentuated  and  more  noticeable  than  perhaps  30  years  ago.    Not  only  has  the  a- 
bility  of  a  soil  to  hold  nutrient-elements  been  lessened  by  the  depletion  of  soil 
organic  matter  and  erosion  but  also  the  amounts  of  natursilly  available  nutrient- 
elements  have  been  reduced.    The  use  of  only  nitrogen  fertilizers  has  also  aided 
in  the  depletion  of  the  nutrient-elements^ , 

"Thus  it  would  appear  as  though  an  orchard  cover  such  as  sod  should  be  established 
and  its  'growth  promoted  as  much  as  possible*     If  the  sod  grovrbh  is  promoted,  the 
optimum,  organic  level  for  a  given  soil  7/ill  be  reached  sooner  than  if  the  sod 
grov/th  is  kept  at  a  minimum.    Also,  if  a  sod  is  established  and  its  growth  re- 
stricted, the  production  of  organic  matter  may  be  sufficient  to  only  maintain  the 
present  reduced  levels    On  the  other  hand,  if  the  sod  grov.'th  is  promoted  there  is 
considerable  competition  between  the  sod  and  trees  for  moisture  .and  nutrient-ele- 
ments.   This  competition  usually  results  in  reduced  tree  growth  'and  fruit  produc- 
tion.   The  decomposition  of  organic  matter  produced  b"''  a  rapidly  growing  sod 
should,  eventually,  improve  the  moisture  and  fertility  of  the  soil  enough  to  per- 
mit the  trees  to  make  sufficient  gro^;irtho    This  may  require  as  long  as  10  years, 
and  it  is  questionable  whether  the  tree  will  ever  reach  the  production  level  of 
orchards  now  growing  in  clean  cultivation  or  in  sods  of  restricted  growth.  This 
iranlies  that  in  order  to  obtain  the  desired  tree  growth  and  production  there  must  ; 
be  some  provision  to  provide  larger  amounts  of  soil  moisture  than  isprovided  by 
rainf  ill.     The  use  of  a  croTO  mulch  will,  in  part,  "provide  for  some  additional  soil 
moisture  and  nutrient-elements.    Irrigation  offers  a  means  of  providing  sufficient 
soil  moisture  for  both  sod  and  tree  groi-rfch  if  used  with  or  without  a  crovm  mulch. 

"Irrigation  of  an  orchard  increases  the  ability  "of  a  tree  to  use  more  nutrient- 
elements-.     If  the  optimum  amount  of  w-ter  is  orovded  a  fruit  tree,  the  utilisation 
or  aoplication  of  -  fertilizers  may  be  potentially  doubled  and,  in  turn,  enable 
Michigan  fruit  growers  to  more  nearly  approach  the  production  commonly  obtained 
in  the  wopturn  fruit  producing  areas c     Hovif  ver,  the  use  of  either  one  of  these 
two  practices  may  cause  the  trees  to  b'ecome  more  susceptible  to  virinter  injury  but 
if  properly  used  in  conjunction  with  one  another  there  should  be  no  real  hazard. 

"A  considerable  amount  of  work  has  . been  done  vrith  orchard,  irrigation  in  ^■■festern 
United-States  but  very  little  has  been  done  in  the  Eastern  part.    The  research  in 
.■Y-':;stern  United  States  lias  dealt  largely  mth  water  requirements  of  fruit  plantings 
but  not  in  relation  to  fertilizer-water  relationships.    This  also  applies  to  most 
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of  irrigation  research  in  the  Eastern  Spates.    If  irrigations  are  applied  on 
pl-^tings  receiving  the  usual  amoiintsof  f  ertilizers,  any  increased  growth  may  be 
assumed  to  be  due  to  a  shortage  of  soil  moisture.    This  also  implies  that  the 
gvovier  has  been  using  an  excess  of  fertilizers.     Conversely,  if  soil  moisture  is 
■increased  and  the  trees  do  not  respond  then  fertilizer  may  be  considered  to  b  e  in- 
adequate.   The  major  problem  is,  to  increase  both  soil  moisture  and  the  level  of 
nutrition  until  the  limiting  factor  is  the  prevailing  climatic  conditions.  This 
has  not  been  established  for  fruit  treep  and  isolated  cases  of  increased  ferti- 
lizer applications  and 'or  irrigation  indicates  there  is  a  possibility  of  increas- 
ing fruit  production  much  above  the  present  average, 

"Before  there  can  be  any  sound  advice  concerning  the  use  of  irrigation  and  fer- 
tilizers, it  will  be  necessary  to  obtain  information  concerning  the  demands  of 
-vsirious  fruit  crops  for  water  at  various  periods  throughout  the  growing  season. 
Also,  information  is  needed  concerning  the  influence  of  fertilizers  on  water  utild 
zation  as  vfell  as  the  influence  of  moisture  supply  upon  the  utilization  of  nu- 
trient-elements.   .In  regard  to  the  growth  and  management  of  the  orchard  cover^ 
information  is  needed  concerning  the  ability  of  increased  fertilizer  apolications 
and  the  use  of  irrigation  to  overcome  the  reduction  in  growth  and  production 
usually  associated  with  increased  sod  grov/th, 

"There  is  also  a  possibility  that  the  tyoes  of  sod  covers  now  being  used  have  been 
selected  because  of  the  naturally  occurring  moisture-fertilizer  relationships. 
Vn'hen  optimum  levels  of  soil  moistiire  and  nutrient-elements  are  available  for  tree 
grovrbh,  certain  types  of  sod.  covers,  perha,ps  a  legume-like  alfalfa,  mayte  more 
desirable  than  fescue,  Kentucky  blue  grass,  or  the  native  grasses  now  being  used* 
A  stud:/"  of  sod  tyoes  should  be  made  in  conduction  mth  the  problem  outlined  above. 

"Methods  of  irrigation  sho^jld  also  te  studied.    Adequate  information  is  not  avail- 
able to  permit  sound  advice  to  the  grower  concerning  the  use  of  perforateid  pipe 
vs.  under-tree  sprinklers  vs.  above^-tree  sprinlclers  vs.  furrow  irrigation.  The 
effects  of  these  methods  upon  soil  moisture  distribution,  disease  inf estations^ 
yield  and  quality  of  fruit  and  physical  characteip-stics  of  the  soil  have  not  been 
determined^ 

"The  grower  would  also  need  to  knovv-  the  economic  aspects  of  these  various  methods 
before  investing  considerable  capital  in  any  program  involving  irrigation  or f er- 
tilizer  applications.    At  present,  information  is  not  avail-±)le  to  help  a  fruit 
grower  decide  whether  or  not  the  capital  investiment  in  irrigation  equipment  would 
be  returned  through  increased  yields.    Likewise,  information  is  not  available  to 
shoiv  vxhether  or  not.  a  sod-mulch  practice  is  more  profitable  than  a  sod-irrigation 
practice, 

"The  above  discussion  indicates  the  need  for  a  rather  large,  experiment  in  which 
soil-moisture  supply,  nutrient-element  suoply,  sod  types,  "mulching  materials, 
and  methods  of  irrigation  should  be  interacted  \uith  the  objectives  being  to  de- 
termine effect  on:  soil-moisture  supply  availability  of  soil  nutrients,  absorp- 
tion of  soil  nutrients,  tree  growth,  production,  and  quality  of  fruit,  prevalence 
of  insects  and  diseases,  and  cost  of  production.    At  present,  it  appears  desirable 
to  establish  field  plots  in  which  a  split-plot  design  is  used  in  order  to  inter- 
act the  data  desired. 

"Statewide  coverage  will  be  attempted  in  this  work.    Sufficient  plots  have  been 
established  in  southwest  Michigan  for  the  present.    However,  rainf  .ill  records- 
show  the  area  around  the  cast  and  west  arms  of  the  Grand  Traverse  Bay  and  the 
Old  Mission  Peninsula  to  be  the  driest  of  the  miajor  fruit  producing  areas  in  . 
Michigan.    After  a  survey  of  potential  sites  and  cooperative  growers,  it  has  been 
thought  desirable  to  establish  the  plots  on  the  farm  of  Robert  Seaburg  on  the  Old 
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Mission  Peninsula  North  of  Traverse  Citjo 

"This  description  presents,  in  considerable  detail,  the  problem  and  the  envisaged 
solxxtion.    The  personnel  previously  inentioned  are  in  accord  that  this  is  one  of 
the  most  pressing  oroblerns  current  in  Michigan  agriculture,  and  of  par amo \mt .  in- 
terest to  orchard  raen,  erosion  control  technicians,  grassmen,  and  others*     It  is 
felt  that  the  problem,  though  very  ^''^ide,  is  of  particular  v^lue  in  soil  conserva- 
tion research .  b  .cause  upon  its  solution  depends  in  large  measui-e  the  resoonse 
vj-hich  mil  be  met  from  the  orchard  man  in  controlling  orchard  erosion  through  the 
use  of  sod  cover — admittedly  one  of  the  most  thorough  methods  of  preventing  soil 
and  water  losses  from  orchards  on  ^^elativel:/"  gentle  slopeso    Although  funds  for 
this  study  are  net  yet  in  sight,  the  full  problem  and  proposed  solution  are  pre- 
sented in  the  _  hope  that  all  or  part  of  the  funds  ;vlll  eventually  become  available 
from  some  source  or  sources,  and  that  as  m.uch  of  the  study  as  is  possible  be  in- 
•augurated  uDon  the  availability  of  funds©" 

it 

Hydrologic  Studies  -  A,        Cooper,  Auburn,  Alabama, -"The  level  plots 
used  in  the  -^tudy  of  the  effect  of  tillage  and  residue  management  on  the  physical 
properties  of  soil  vvere  prepared  for  planting  to  their  second  crop  of  cotton* 
There  have  been  no  significant  changes  noted  in  the  physical  properties  of  the  s  oil 
to  date  (treatments  have  been  in  progress  for  1  year)o 

"Two  tests  were  made  using  the  new  procedure  worked  out  for  determining  the  effect 
of  various  type  storms  on  soil  and  water  losses.    Much  time  was  spent  in  obtain- 
ing and  screening  soil  for  future  tests, 

"Messrp,  Cooper  and  Richardson  met  Mr..  Bailey  in  .'ilatKinsville,  Ga.,  on' March  3  to 
discuss  plans  for  cropping  systems  to  be  used  on  the  erosion  plots  starting  tliis 
spring  and  to  .tour  the  Experiment  Station,    It  was  decided  to  measure  soil  and 
water  losses,  using  a  2-year  and  a'  3-year  rotation  suggested  by  Mr.  Bailey  and  to 
check  the  differences  in  soil  and  water  losses  from  a  high-  and  a  low-yield  corn 
crop,  which  had  been  suggested  by  Mr,  Kummer, 

"The  2-year  rotation  v/ill  be  cotton,  follovred  by  reseeding  crimson  clover  and  rye 
grass  for  v/inter  grazing,  and  Sudan  grass  for  sumj-ier  pasture  of  hay.    This  rota- 
tion will  be  put  on  5  percent  slopes.     In  order  to  have  both  years  of  the  rotation 
each  year  and  a  check  plot,  this  test  will  require  three  5  percent  slopes.     It  is 
planned  to  change  one  2-1/2  percent  slope  to  5  percent  to  do  this, 

"The  3-3'"ear  rotation  agreed  uoon  v;as  cotton  followed  by  oats  with  tall  fescue  and 
Ladino  clover  seeded  immediately  after  the  grain  is  drilled.    The  grain  wi].l  be 
harvested  and  the  fescue  and  Ladino  grazed  the  rest  of  that  year  and  the  next. 
This  mil  require  four  10  percent  plots.     It  is  planned  to  change  the  15  percent  *i 
slopes  to  10  percent, 

"The  check  olots  in  both  rotations  will  be  a  standard  cotton,  winter  legumes-corn 
rotation, 

"Corn  and  crimson  clover  will  be  grown  on  the  20  percent  plots  each  year.  One 
plot  will  receive  a  high  rate  of  f  c.-^ti'!  i-zer  to  obtain  a  largo  amount  of  residue, 
and  the  othcrplot  mil  receive  a  normal  fertilizer  application, 

"In  each  of  the  studies  the  amount  of  residue  returned  to  the  plots  vj"ill  be 
measured, 

"Measurements  were  made  of  the  legiome  yields  on  the  erosion  plots  (table  1,  on  the 
next  page),  and  those  plots  to  be  planted  to  cotton  and  corn  were  prepared  for 


planting  this  month© 

Table  1, — Legume  yield  on  the  soil  erosion  plots,  Auburn,  Ala.,  March  21,  19^0 


Plot 

G-reen  weight 

Dry  weight 

No, 

Slope 

Legume 

per  acre 

per  acre 

Percent 

lb. 

lD» 

1 

2-1/2 

Crimson  clover 

1,853 

O  or' 

825  . 

2 

2-1/2 

M  tf 

7,279 
6,250 

1,092 

3 

tl  tl 

.  1,073 

U 

It  tt 

10 

If  i« 

U,853 

87U 

6 

10 

)i  n 

5,82ii 

1,0U8 

7 

15 

M  tl 

10,677 

.  1,602 

8 

15 

Subterranean  clover 

19,lil2 

,  3,106-x- 

9 

20 

Crimson  clover 

9,706 

1,U56 

10 

20 

Subterranean  clover 

17,956 

■  2,873-"- 

-"-The  dry-matter  yields  of  subterranean  clover  on  the  15  and  20  percent 
slopes  were  95  percent  more  than  those  of  the  crimson  clover  on  these 
slopes.    This  was  not  apparent  by  merely  looking  at  the  plots,  because  the 
crimson  clover  was  much  t aller.    On  close  examination,  however,  it  could 
be  noted  that  the  subterranean  clover  made  a  much  thicker  mat  of  material 
on  the  ground.    It  is  planned  to  check  the  soil  and  water  losses  from  the 
15  percent  plots  using  artificial  rainfall,  since  there  has  been  no  min- 
off  from  natural  rains  this  season," 

Hydrologic  Studies  -  T.  "^7,  Edminstor,  Placksburg,  Virginia,- "Mr e 
Holtan  visited  the  Middleburg  Pasture  Experiment  Station  to  obtain  basic  informa- 
tion for  design  of  runoff  measurement  system  i//hich  may  be  used  to  supply  the 
needed  flood  routing  data  for  use  by  both  Operations  and  Flood  Control,  This 
proposed  work  is  in  a  watershed  scheduled  for  a  future  flood  control  program  and 
it  is  hooed  that  the  earlj'-  initiation  of  the  work  will  supply  valuable  informa- 
tion in  support  of  the  survey  program, 

"On  the  return  trip  Mr.  Holtan  stopped  at  Staunton  and  installed  rain  gages  on 
the  watershed  studies  there.    He  spent  1  day  at  the  V.  T,  Baber  farm,  Nev^port, 
Va,,  assisting  the  Soil  Conservation  Service  in  their  field  demonstration  or  as 
commonly  called  'Face  lifting'  demonstration,    L-Ir.  Holtan' s  efforts  were,  confined 
to  the  construction  of  the  farm  pond.    Several  other  members  of  the  project 
visited  the  demonstration*" 

Hydraulic  Studies  -  F,  'vY,  Blaisdell,  liinneapolis,  Minnesota, -"Mr« 
Donnelly  has  completed  all  of  the  scheduled  submergence  tests  6n  the  box  inlet 
drop  spillwayo    These  tests  vrerc  begiin  in  November  I9I46,  and  except  for  numerous 
and  prolonged  interruptions  have  continued  since  that  time.    The  final  analysis 
of  the  data  has  not  yet  commenced,    Mr.  Donnelly  also  obtained  three  head-dischar^ 
curves;  several  more  must  be  obtained  to  complete  the  scheduled  test  program. 
Mr.  Blaisdell  has  resumed  the  analysis  of  the  head-discharge  curves  as  time  per- 
mits • 


"During'  the  month  attention  was  concentr'-.ted  on  the  East  Aldrich  wingwall  study. 
The  test  channel  was  completed  on  March  17  and  the  first  model  was  tested  on 
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March' ■.2li«    Five  tests  were  run  on  tvro  different  models — both  designed  for  a  notch 
depth  of  6  foet  and  a  fall  of  12  feet.    These  studies  have  not  progressed  far 
enough  to  obtain  any  definite  conclusions;  ho'/rever,  it  w-^.s  noted  that  considerable 
vrater  splashed  over  the  side^rall  of  the  basin," 

Supplemental  Irrigation  Studies  -  J»'  Ro  Carreker,  Athens,  Georgia»- 

"Considerable  time  was  spent  on  detail  plans  for  the  19^0  studies.    These  plans 
include: 

To  Vegetables. 

1,     Tomatoes,  lima  beans,  pole  beans  on  low  land 

a,  sprinkler  irrigation 

b,  no  irrigation 

2«    Tomatoes,  lima  beans,  pole  beans  on  upland 

a,  sprinkler  irrigation 

b,  no  irrigation 

3.    Sweet  potatoes 

a,  sprinkler  irrigation 
-  •  -  ■  b,'  -  furrovir  irrigation 

c,  no  irrigation      .  ,  ,• 

II,  Corn 

1,  Sprinkler  irrigation — high  soil-moisture  level 

2,  Furrow  irrigation — high  soil-moisture  level 

3,  SprirJfler  irrj.gation — low  soil-moisture  level 
kt,    No  irrigation 

5.  The  use  of  a  sprinkler  irrigation  system  for  aoplying  liquid 

nitrate  fertilizer, 

6,  The  use  of  furroiT  irrigation  for  applying  liquid  nitrate 

fertilizer, 

III.     Corn — uplandi.  (at  Watkinsville  Station) 

1,  Sprinkler  irrigation  , 

2,  .  No.  irrigation 

IV.     Cotton  (at  ' 'atkinsville  Station) 
1.     Sprinkler  irrigation 
2,.    No  irrigation 

V,     Pa'^tures— detail  plans  for  the _  pasture  studies  were  not  completed, 

VI,     Sorinklor  distribution  tests  and  other  miscellaneous  studies," 

Supplemental  Irrigation  Studies  -  T,        Edniinster,  Blacksburg,  Va,-"The 
irrigation  plot  lay-out  was  altered  so  that  part  circle  sprinklers  could  be  used. 
To  obtain  approximate  laniform  cover -:ige  the  three  laterals  iireadj^  located  on  60- 
foot  spacings  were  reduced  to  ^O-f oot  spacings  to  meet  the  requirements  of  the 
selected  part  circle  sprinklers©    A  third  row  of  irrigated  plots  was  established 
between  t^^e  irrigated  and  non-irrigated  plots  and  a  fourth  lateral  placed  on  a 
UO-foot  spacing,    A  smaller  size  aprinlcler  will  be  used  on  this  row  which  will 
contain  nine  olots  instead  of  the  conventional  seven," 
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Drainaf^e  Studies  -•  J.  C.  Stephens,  West  Palm  Beach,  Floridai-."In 
late  March  19liH~a  peat  levee  with  an  18  to  ,2h-inch  limeroek  cap  was  constructed 
at  the  ledgeworth  farm  near  the  Everglades  Experiment  Station  along  a  part  of  the 
east  side  of  Section  h,  Twp.  hh  S.,  Range  37  E.    The  completed  levee  was . approxi- 
mraterly  5  feet  high  with  a  top  width  of  10  fee-^  and  1  to  1  side  slopes.  The 
average  elevation  was  determined  by  levels  taken  along  the  centerline  of- the 
levee  at  100-foot  intervals.    On  March  9  of  this  year,  "bhese  levels  vrere' rerun 
over  the  levee  to  determine  the  subsidence.    The  average  elevation  of  the  top  of 
the  levee  in  19U8  vras  20.2  feet  while  in  19^0  the  average  elevation  of  the  com- 
bination peat-rock  dike  was  19*5  feet,  or  an  average  loss  in  height  of  0;7  foot 
over  the  2-year  period.    The  landovmer  regraded  this  levee  v/ith  a  bulldozer  im- 
mediately after  our  levels  were  return  this  je^r  so  that  it  will  not  be  possible 
to  continue  this  series  of  observations  as  was  originally  intended, 

"The  retardance  coefficient  'n'  vras  again  determined  this  month  on  slope^  courses 
'A'  and  'B'  on  the  Tamiami  Canal  west  of  Miami,  which  contains  underv/ater  mosses'. 
A  summary  of  the  elements  of  flov/  obtained  in  Mar6h  are  listed  in  tables  1  and  2 
on  pages  20  and  21  along  with  previous  flow  for  comparison.    It  appears  that  the 
value  of  'n'  is  a  function  not  only  of  the  amount  of  growth  of  the  mosses,  but 
also  of  the  average  velocity  of  the  stream.    The  faster  the  velocity  the.  more  of 
the  channel  area  is  freed  by  depression  of  the  moss  streamers,  and  the  relation 
betwefen  different  values  of  'n'  possibly  may  be  found  under  such  conditions  to 
vaiy  as  some  function  of  the  VR  relation  obtained  for  flow  in  vegetated  outlet 
channels  described  in  Technical  Bulletin  No,  96?,  "Flow  of  '.^pter  in  Channels 
Protected  by  Vegetative  Linings,' 

"Study  of  previous  work  on  seepage  in  the  Dade  County  area  indicates  that  the 
upper  strata  (Lake  Flirt  marl  and  highly  crj''stalline  limestone)  which  covers  the 
permeable  Jtiami  Oolite  and  Tamiami  limestone  aquifer  probably  .acts  as  a  perforated 
lateral  apron  extended  along  the  base  of  levees  in  this  area  and  thereby  affects 
the  seepage  flux  Q/-'-  h  to  the  extent  of  its  effective  distance  from  the  base  of 
the  levee. 

"The  situation  apoarently  corresponds  closely  to  the  t;vo- dimensional  problem  in 
which  flow  takes  place  in  the  vertical,  plane,  similar  to  the  consideration  of 
seepage  under  dams  of  lengths  great  as  compared  to  their  thickness.    In  such  cases 
the  seepai;e  fliix  is  determined  by  the  ratio  of  the  width  of  the'  impermeable  dam 
base  to  the  deoth  of  the  permeable  aquifer, 

"Three  formulae  which  purport  to  evaluate  the  quantity  of  seepage  under  these  con- 
ditions were  ao'olied  to  values  of  permeability  and  aquifer  depths  previously  ob- 
tained along  the  Dade-Eroward  levee,  and  results  comoared.    The  formulae  compared 
were:    Muskat's,  v/here  0/';h  =  K'/2K,  and  is  expressed  graohically;  Forchheimer ' s, 
v^here  Q/'\h  =  l/(0,86  +  ^D)  f  or        >  1;  and  Terzaghi' s,  where  O/c  h  =  l/(0,88  + 
IV/D)  forW/D~2,    All  gave  values  remarkably  close  to  each  other,  not  varying 
over  10  percent  at  the  widest  divergence. 

"In  the  above,  0/<_\  h  is  the  seepage  flux  per  unit  potential  drop  across  the  dam  or 
levee  per  unit  dam  length;  W  is  the  base  width  of -the  dam  or  levee  or  upper  rela- 
tively impervious  layer,  and  D  is  depth  of  the  pervious  strata, 

"In  substituting  in  the  formulae  the  coefficient  of  permeability  vras  taken  as 
^0,000  G,P,D, ,  or  2,^00  Darcys,  which  is  the  average  obtained  by  dravf-do;vn  tests 
on  wells  nearby.    The  depth  of  permeable  strata  averages  60  feet  as  determined 
from  borings,  .  A  differential  head  h  of  1,8  ft,  was  assimied  as  this  vras  approxi- 
mately the  average  head  on  the  Dade-Broward  levee  in  19U7  and  19U8  when  the  seep- 
age under  it  vras  computed  at  about  68  to  100  c,  f .  s.  per  linear  mile  of  levee. 
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The  se 

ena-^e  flux 

0/ 

.Ah  from  the  aver 

age  of  the  three  formula 

.e  vrith  different  as- 

sumed 

r".tios  of 

are  given  below 

together  with  the 

corres 

ponding  seepage  dis- 

charge 

in  Cc  fo  ! 

^  • 

per  linear  mile  which  would  result 

under 

these  conditions: 

Q                 •                                              ■■  '  Q 

Ratio 

Q/-o.h 

c«foS<.  linomio 

Ratio 

Q/A  h 

CofoS«  linomi© 

.  YJ/D 

"1 

Oo5U 

hoh 

7 

0,13 

■     96  ■ 

2 

.3? 

260 

8' 

oil 

82. 

3 

.26 

19k 

9 

,102 

76- 

h 

o21 

157 

10 

.092 

69 

5 

.17 

127 

15 

.'■^63 

U7 

6 

-15 

112 

20 

»050 

37 

30 

,033 

25 

"The  ratio  'fj/D  of  6/1  to  lO/l  gives  a      of  f rDm._  112  to  69  c.f.s.  which  is  within 
the  lim.it  of  seepage  com.outed  in  19U?  and  19U8,    Thus^  if  the  above  assumptions 
are  correct  it  would  appear  that  the  upper' strata  of  Lake  Flirt  marl  would  corre- 
spond to  an  effective  impermeable  apron  of  from  360  to  600  feet  vd.de  along  the 
base  of  the  levee.    Under  such  conditions  from  a  practical  standpoint  it  would  not 
be  feasible  to  construct  a  rock  levee  with  a  base  wide  en-r^ugh  to  influence  the 
seepage  to  any  appreciable  extent,    Nonetheless ,  since  the  uoper  relatively  im- 
pervious strata  contains  vertical  solution  holes  which  probably  are  only  partially 
sealed  and  which  are  widely  scattered  throughout  the  surface  of  the  upper  stra- 
tum, the  blanl-ceting  .action  of  this  stratum  might  be  improved  by  plowing,  disking, 
and  rolling  the  muck  so  as  to  render  it  less  permeable  than  at  present  for  a  dis- 
tance of  1,600  to  2,000  feet  la.terall3r  and  parallel  to  the  prooosed  rock  levees 
on  the  \ipstream  side,     Such  a  procedure  would  not  be  too  costly  and  would 
theoretically  rodu.ce  the  seeoage  flux  Q//ji  h  from  about  0»1  to  0,033 ^  or  67  per- 
cent.    In  .any  event  it  would  appear  that  any  oenetration  of  the  upper  stratum  on 
the  upstre-im  side  of  the  levee  in  the  close  vicinity  v/ould  be  conducive  to  ap- 
preciable gains  in  seeoage  losses*," 

Drainage  Studies  -  M,  H,  Gallatin,  Homestead,  Florida,j-"Readings  in  the 
mulch  olots  shewed  a  steady  increase  from  the  first  to  the  middle  of  the  period. 
From  March  l5  through  March  19  0o57  inch  of  rain  vrxs  recorded  for  this  area. 
Readings  after  this  especia.lly  in  the  check  plot  lowered  rapidly  but  at  the  end 
of  7  days  the  readings  were  well  above  the  wilting  point  for  citrus.    During  this 
same  period  the  rain  did  not  lower  the  readings  for  the  shavings  mulched  area* 
V/e  have  found  that  it  takes  "'ver  an  j.nch  "if  rain  to  penetrate  the  layer  of  shav- 
ingse    Peadin,:s  in  the  pine  strT^w  and  grass  mulched  areas  dropoed  after  the 
showers  of  March  1"=^  through  March  19o 

"The  moistu.re  studies  have  shown  that  with  "this  continued  dry  period,  we  have  been 
experiencing,  citrus  and  lime  groves  where  irri;atio.n  is  not  practiced  bave  gone 
into  a  permanent  wilt.     Our  work  t':is  year  further  corroborates  past  work  and  that 
is,  to  maintain  good  moisture  conditions  the  groves  must  be  irrigated  on  a  rather 
short  cycle  6  to  8  days  for  limes  or  citrus  and  8-12  di^ays  for  avocados. 

"Our  studies  on  nitrate  leaclving  during  this  peri'od  have  sh.j\TO  that  unless  there 
is  sufficient  ir..;isture  high  nrganic  types  of  nitrogen  fertilizer  y/ill  remain  more 
or  Itss  dormant,     Sii.ch  m.aterials  aoplied  previous  to  our  showers  on  the  l5th 
through  the  19th  showed  little  "^r  no  breakdown.     Samples  t.oken  about  a  i/veek  after 
the  rains  Si lowed  that  the  materials  were  breaking  d.o'jmo 
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"Samples  collected  from  the  chloride  lines  in  the  Miami  area  have  not  increased 
in  concentration  over  the  past  month  and  in  general  are  about  the  same  as  for 
previous  years  at  this  timec 

"Samples  collected  in  the  Homestead  area  show  that  there  is  an  increase  in  the  con- 
centration of  chlorides.    The  greater  increases  again  are  being  found  in  those 
areas  v/here  pumping  is  done  out  of  the  deep  rock  ditches.    During  this  period  we 
have  been  sampling  throughout  the  contaminated  area  the  various  types  of  crops 
gro^vn,  to  try  to  get  more  information  on  the  tolerance  of  the  cror-s  to  chlorides* 
Y'.'e  found  in  this  work  that  the  amount  of  organic  matter  and  cult^Jiral  practices 
played  a  very  important  part  in  the  tolerance  of  crops  to  chlorides. 

"In.  our  past  work  we  have  found  that  tomato  yield  and  maturity  are  seriously  im- 
paired when  the  concentration  reaches  6,000  P«  Pe  Me    Our  work  this  year  has  shoiivn 
that  tomatoes  would  grow  well,  mature,  and  produce  if  they  vrere  bedded.    In  such 
an  area  the  concentration  was  9,000  ?,  Po  M»  in  the  surface*    By  the  bedding 
practice  the  soil  was  mr.ved  un  in  the  hill  and  the  high  concentration  was  carried 
past  the  root  zone, 

"In  another  instance  a  farmer  came  in  to  tell  us  his  tomatoes  had  stopped  grow- 
ing. Analysis  of  samples  from  this  area  showed  a  concentration  of  72,000  P,  P,  lU 
in  the  surface  crusf  with  rather  lovf  concentration  in  the  area  U-8  inches  belew 
the  surface.  It  was"  recommended  that  he  use  a  disk  cultivator  and  work  soil  up 
around  his  plants.  He  did  this  and  we  were  able  to  move  the  high  concentration 
upvmrd  away  from,  his '  plant  roots  and  he  made  a  good  crop.  It  was  possible  to  do 
this,  this  year  as  vie  had  little  or  no  rain  after  November  lU.  So  the  movement 
of  chlorides  was.  upv/^rd, 

''F.rom  the  little  work  we  have  been  able  to  do  this  year  there  is  no  doubt  that 
cultural  practices  are  important  in  making  a  crop  grow  in  concentrations  that  in 
the  past  have  been  detrimental," 
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ir^RIGATIOM  MID  ^"^TER  CONSERVATION  DIVISION 

Imperial  Valley  Drainage  Investigations  -       iV,  Donnan,  Los  Angeles, 
Calif , -"One  :ohase  of  the  research  on  drainage  in  Lnperial  Irrigation  District  in- 
volves a  chock  of  those  tile  systems  already  installed  to  determine  v/hether  the 
tile  spacing  f  ornrjla  gives  an  adequate  design.    One  phase  -of  this  program  deals 
•Arith  the  ano^ant  of  florf  coming  from  the  farm  tile  systems  during  an  irrigation 
cycle  or  season,,    The  am.ount  of  water  applied  is  meas^ired  at  the  headgate  and  the 
amount  of  water  draining  out  of  the  tile  system  is  measured  using  a  Bradshaw-type 
portable  flow  recorder.    The  tile  system  in  most  instances  drains  out  about  10 
percent  of  the  "ffl"",tcr  applied^    This  10  percent  drainage  is  considered  adequate  to 
keep  the  salt  balance  in  the  soil  at  a  low  level.    The  follovdng  tabulation  is  a 
summary  of  eight  flow  tests  made  on  tile  systems  in  the  Imperial  Valley,  Calif,:" 


Location  of              Period  of            Input  water  applied      Out-flovx  drainage 
field  test  to  field   from  tile  system 


Acre-feet 

Acre-feet 

Percent 

Meloland  Fam 

1  year  •- 

66,0 

lio5 

6e9 

Mel o land  Farm 

1  year 

?6.li 

6,2 

8,1  ■ 

Meloland  Farm 

6  months  ' 

23  «5 

2.h  - 

9oU 

Bridger  Ranch 

1  year 

161.5 

lii.9 

9.3 

Homola  Ranch 

1  irrigation 

6,1 

o,H9 

8.1 

Chaulupnik  lir.nch 

1  irrigation 

51.5 

5*6 

10,^ 

Suchy  R.anch 

■  1  irrigation 

53.3 

11,6 

21,7 

'''■lial  Ranch 

1^0  days 

lii3.2 

12.7 

8.9 

S.an  Fernando  Valley  Investigations  -  G,  Marvin  Litz,  Los  Angeles,  Calif,- 
"For  the  forthcoming  annual  report  on  the  cooperative  drainage  and  water  require- 
ment studies  in  San  Fernando  Valley,  the  assembled -data  were  tabulated  and  several 
grar)hs,  chart:;,  and  maps  drav.Ti  and  reproducedo 

"The  piezometer  wells  in  the  Valle7,'"  Yfere  read  again  on  March  lU,  1950.    The  wa- 
ter tsble  is  at  about  the  same  elevaction  that  it  was  in  February,  its  highest  ele- 
vation this  season-c"  . 

/"ater  Requirem.ents  in  the  South'.vest  -  K,  F.  lilaney,  Los  Angeles,  Calif 
"Normal  temperatujr-e  and  precioit '^.tion  records  were  compiled  for  Arizona  and  New 
Mexico  and  the  inonthly  consmiptive  use  factors  computed  for  some  50  stations, 
G,  Marvin  Litz  assisted  in  this  Y;orkt, 

"Additional  irrigation  data  were  collected  by  Karl  Harris  for  Arizona  and  by  El- 
don    Hanson  for  New  Mexico,  for  reports  being  prepared  on  Consmiptive  Use  of  I'sTa-  - 
ter  and  Irrigation  Requirements  in  those  States »    At  a  meeting  in  Phoenix  on 
March  27,  growing  periods  and  consumptive  use  coefficients  were  set  up  for  those 
reports o" 

Consumptive  Use,  Lower  Colorado  River  Rasin.-  H,  F,  Rlaney,  Los  Angeles, 
Calif  «-"5tudi':s  on  r'ltes  of  v.'ator  consumption  in  the  Loi-rcr  Colorado  River  Basin 
were  continued  during  March,    A  meeting  was  held  Ya.th  representatives  of  the  Soil 
Conservation  Service  and  the  Bureau  of  Reclamation  on  March  28  at  Phoenix,  Pie- 
sults  of  preliminary  studies  for  comparison  of  consumptive  use  of  water,  a  s  com- 
puted by  the  inflow-outflow  method  and  the  Blaney-Criddle  method,  were  reviewed^ 
Consumptive  use  coefficient  (K),  in  the  formulea,  U  =  KF'=  consumptive  use,  were 
set  up  for  some  of  the  irrig  ited  crops  as  follows:     Alfalfa,  Oo85;  beans,  0,60; 
citrus  trees,  0,60;  dntes,  0,65;  cotton,  0,62;  deciduous  fruits,  0,65;  grapes, 
0,60;  small  grains,  0,70;  melons,  0,65;  flowers,  0,65;  potatoes,  0,70;  sorghum. 


-  25  - 


0,70;  and,  miscellaneous  vegetables,  OcTO." 


Water  Requirement  Sou€fxeastern  Region  -  H.  F,  Blaney,  Los  Angeles,  Calif 
"At  the  request  of  A,  Carnes,  Regional  Engineer  of  the  Southeastern  Region,  the 
study  of  the  adaption  of  the  method  of  determining  consumptive  use  from  climato- 
logical  data  developed  by  research  in  the  semi-arid  areas  of  the  West  to  humid 
conditions  of  the  So\ith  Atlantic  States,  started  in  1914-9,  was  expanded  to  include 
the  following  areas;    Norfolk,  Virginia;  Louisville,  Kentucky;  Charleston,  South 
C^.rolina;  Birminghajn,  Alabama;  ^.^obile,  Alabama;  and  Orlando,  Florida.  Consump- 
tive-use factors  have  been  computed  for  these  areas  and  ■'.'rork  has  been  sta.rted  on 
development  of  consumptive-use  coefficients  for  various  crops  for  the  purpose  of 
cst-lmating  supplemental  irrigation  water  requirementso "  • 

*     Imperial  Valley,  Drainage  Investigations  -  G,  B,  Bradshaw,  Imperial, 
Calif ornia, -"The  second  complete  year  of  the  Salton  Seas  evaporation  study  has 
been  completedo    This  project  has  as  its  objective  the  determ.ination  of  the  amoiint 
of  Bafe  inflow  of  drainage  waters  to  the  Salton  Sea,    Since  the  Sea  is  a  closed 
basin  and  it  is  the  only  outlet  for  drainage  vrasta,  the  maintenance  of  the  Salton 
Sea  at  a  safe  level  becomes  a  problem  in  the  over-all  drainage  of  the  Coachella 
and  Imperial  valleys.    Three  evaporation  stations  have  been  maintained  for  this 
study:    Sandy  Beach  on  the  west  side.  Devils  Hole  on  the  north  side  and  Salt  Farm 
on  the  east  side* 

"The  following  is  a  tabulation  of  evaporation  for  19U9i.  by  months,  from  the  2-foo-t 
diameter  ( Young- ty;:ie)  screen  pans  at  the  three  stations: 


Month 

Sandy  Beach 

Devils  Hole 

Salt  "Farm 

Inches 

Inches 

Inches 

January 

li.60 

2.83 

2.58 

February, . 

Uo21 

2.70 

3.09 

March 

7.86 

5.67 

.  5.85 

April 

9,95 

8e55 

7o33  • 

May  . 

13. Ul 

11.22 

10^09 

June 

13.25 

11.91 

10.57 

July 

1U,33 

13.15 

12.03 

Aug us  t 

1)4.^9 

12.91 

•.  11.53 

September 

12.16- 

10.85  . 

10.02 

October 

9.53 

8.2S' 

8o59 

November 

5.62 

U.72 

U.89  . 

December 

U.33 

3.37 

3,a5 

Total 

llU.Uh 

96.13 

90.02 

Water  Spreading  for  Recharge  of  Underground  Basins  -  A,  T.  Mitchelson, 
Dean  C.  Muckel,  Eldred  S.  Bliss,  Cm-tis  E.  Johnson,  Berkeley,  Calif .-San  Joaquin 
Valley— "Dr.  T,  M.  McCalla,  Project  Consultant,  '/isited  the  Bakersfield  labora- 
tory/ and  field  experiments  in  order  to  observe  our  techniques  and  offer  sugges- 
tions for  improvement.    During  the  course  of  hisvisit  a  mediiim  for  enumerating 
fungi  was  developed,  v/hich  proved  superior  to  the  one  previously  used,    A  medium 
for  cultivating  anaerobic  organisms  was  also  tried. 

"Dr.  McCalla  suggested  two  laboratory  experiments  to  be  run  concurrently  with 
present  investigations.    One  experiment  is  designed  to  investigate  the  decomposi- 
tion rate  of  various  plant  materials  including  cotton-gin  trash.    The  other  is 
designed  to  show  some  of  the  physical,  chemical,  and  biological  changes  in  soils 
as  various  types  of  plant  materials  decompose  in  them,    x°repar ations  for  these 
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oxp-::-r:.nients  are  bein.-^  made  and  they  Y/ill  be  started  as  soon  as  possibleo 

"A  gcrTiicidal  sui-^face-act'ive  agent  called  'Oronite  Quaternar;/  Amrnoniijim  Chloride" 
?r 's  used  in  percolation  t''stF«    Five  percolation  tubss  which  had  been  running  for 
a  long  period  and  had  reached  very  lo-.v  rates  wore  usedo    These  tubes  v;erc  suoplied 
■■'Vith  the  Oronj.te  cor.ipound  at  a  concentration  of  100  ppm.    After  11  days  these 
tubes  had  shovm  no  appreciable  change  in  percolation  rate, 

"Considerable  time  was  spent  reviewing  physical  and  microbiological  techniques 
developed  in  the  laboratory.    Several    pj^fs  ■'.vere  spent  collecting  field  samples 
and  running  laboratory  tests  on  desorr)tion,  volu^me  v;3ights,  aggregate  anal7/sis, 
total  microbe  counts ,  fungus,  and  bacterial  counts  in  a  continuation  of  efforts 
to  correlate  theK  prooerties  with  Das t treatments  of  the  ponds.     As  a  result  of 
these  consultations  several  comprehensive  experim.onts  vrere  outlined  in  detail. 
These  are  designed  to  study  specifically  the  effect  of  cotton-gin  trash  on  soil 
aggregation  and  organic  matter  decorappsition  rates, 

"During  the  second  half  of  the  month  the  t'TO  concentric  ponds  at  Wpsco  'vere  put 
into  operatiorio    Since  starting  the  ponds  a  continuous  series  of  soil  samples  has 
been  taken  from^  a  number  of  20-foot  deep  holes  radiating  out  from  the  ponds  at 
5-foot  intervals,     Py  means  of  this  study  we  hope  to  determine  the  shape  of  the 
cone  of  Yii'ater  percolating  doTYn  from  the  ponds  toward  the  water  table.    Any  changes 
in  shape  of  the  cone  as  the  intake  rate  of  the  ponds  changes  can  also  be  studied, 

"The  labor  atory  'progra:^  was  reviewed  and  the  problems  outlined  according  to 
priority.     Programs  of  operation  vvere  vvTitten  for  each  individual  field  test  pond 
of  the  Minter  Field  and  YJa.sco  grouos.    The  Mintor  Field  group  required  an  extra 
program  of  operation  owing  to  the  possibility  of  changing  the  water  supply  from 
vrell  to  c^nal  waters     It  is  believed  proper  to  utilize  the  canal  w^ter  whenever 
it  is  available  and  to  use  the  v/ell  water  only  as  a  supplemental  supply.  Because 
of  the  difference  in  water  qualities ,  different  ponds  are  operated  with  different 
T.rater, 

"A  con'^erence  was  held  in  the  Berkeley  office  Y^rith  Prof,  Kron  and  Dr,  Thomas  of 
the  University  of  California  Sanitary  Engineering  Research  Project,  regarding  ef- 
fluent from  sewerage  for  spr.ading  over  absorptive  areas  for  recharge „    They  are 
even  stud^^ing  feasibility  of  taking  Sen  Francisco  industrial  waste  and  sewerage  wa- 
ter through  Burlingame,  San  Mateo,  '?alo  Alto,  Santa  Clara  and  San  Jose,  for  spread- 
ing in  Santa  Cla^ra  Valleyo    They,  have  established  sm.all  spre  ading  ponds  in 
southern  Cnliforriia  and  in  San  Joaquin  Valley,  designed  from  data  obtained  from 
this  Division,  in  order  to  determine  hovf  deep  effluent  has  to  sink  through  various 
soils  before  it  is 'free  from  harmful  bacteria.    The  Berkeley  office  has  arranged 
several  cont'icts  for  them  in  southern  California  and  in  San  Joaquin  Valley,  They 
are  looking  to  us    for  guidance  and  we,  are  fully  cooperating  with  them  informally. 
This  is  a  ver^'"  interesting  study,  ■     ■    '  ■ 

Perfcrm-ance  Tests  of  TOell  Screens  -  C^  'Rohwer,  Ft,  Collins,  Colorado, - 
"Tests  were  completed  on  the  losses  through  a  20-mesh  wire  gauze  screen  v/ith  gravel 
envelopes  of  l/l6,  l/8,  l/h,  1/2,  and  1  -inch  '-ravel.    Considerable  loss  occurred 
through  the  fine  gravel  which  materially  reduced  the  flow  that  could  be  obtained 
through  the  screen.    The  work  of  rescreening  the  gravel  for  the  envelopes  was  con- 
tinued. 
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Seepas:e  Losses  from  Irrigation  Channels  -  C,  Rohwer,  Ft,  Collins j 
Colorado-" Computation  of  the  results  of  the  tests  on  the  seepage  rings  and  the 
SCS  permeameter  were  completed  and  the  data  vrere  tabulated  and  typed.     Charts  show- 
ing the  variation  of  the  seepage  v/ith  time  and  with  depth  were  pre-oared.    The  per- 
meameter readings  it  ere  compared  with  the  seepage  measured  in  the  seepage  rings. 
The  comparison  sho^vs  that  the  permeameter  readings  were  seriously  affected  by  the 
manner,  in  which  the  permeameter  was  set  in  place,    l^hen.  it  was  pressed  into  place 
without  jarring  the  readings  agreed  with  the  losses  shown  by  the  seepage  rings. 
Plans  are  being  made  to  continue  the  tests  on  the  seepage  rings  at  the  Horticul- 
tural Plots  as  soon  as  the  weather  becomes  favorable.     Equipment  is  being  obtained 
for  installing  another  set  of  seepage  rings  to  measure  the  losses  on  the  Poudre 
Supply  Canal  of  the  Colorado-Pig  Thompson  Project, 

"Definite  progress  has  been  made  on  the  plans  for  drilling  of  test  holes  to  deter- 
mine the  feasibility  and  location  of  a  draina.^re  well.    The  Regional  Salinity 
Laboratory^  BPI,  have  indicated  their  willingness  to  give  assistance  v\rhen  actual 
drilling  is  started.    There  is  also  s  ome  indication  that  the  Public  Service  Co. 
of  Colorado  may  give  some  financial  assistance  on  the  drainage  project, 

"T'ork  is  proceeding  on  an  irrigation  system  to  serve  the  test  plots  on  Mesa  Col- 
lege Farm,    These  plots  were  mentioned  in  last  month' s  report. 

Irrigation  and  Draina^^e  Research  in  Utah  -  G,  D,  Clyde,  Logan,  Utah,- 
"VaughiE,  Hansen  made  a  trip  to  the  Southwest-,'    This  will  require  about  a  month, 
C,  W,  Lauritzen  reports  that  in  connection  with  the  studies  on  Lining  of  Irriga- 
tion Canals  and-  Ditches  that  f ins-l  arrangements  for  a  field  test  in  cooperation 
with  the  '-"Jilson  Irrigation  Company  at  Ogden,  Utah,  have  been  completed.  Some 
asphalt  and  earth  linings  ai-e  planned  for  installation  during  the  fall  months  or 
some  time  in  195l»    The  construction  costs  of  this  test  yclII  be  financed  pri- 
marily by  the  Wilson  Irrigation  Company,  vrlth  contributions  from  the  American 
Gunite  Company,  Inc.,  Salt  Lake  City,  Utah,  and  E,  V.,  Briscoe  &  Son  of  Kerman, 
-Calif,    The  Production  and  Marketing  Administration  has  approved  this  project  for 
Agricultural  Conserva.tion  Payments  and  the  Company  will  receive  approximately 
$1^200,00  from  this  source. 

"An  inspection  of  the  Richmond  Field  Test  on  March  23,  shovred  all  the  experimental 
linings  to  be  in  good  condition  except  the  butyl  coated  fiberglas  which  had  been 
dama-red  by  livestock  in  crossing  the  channel.     It  vi.'-as  agreed  that  this  would  be 
removed,  patched,  and  replaced  -^s  a  buried  membrane  for  further  testing.  The 
gravel  covered  bentonite  section  of  lining,  \vhlch  was  later  topped  with  a  rock  rip 
rap  to  -rotect  it  from  erosion  is  scheduled  to  be  replaced  by  concrete.    The  lining 
is  still  intact  and  is  probsbly  effective  in  r educing ' seepage  loss  but  the  extreme 
roughness,  together  with  some  restriction  in  cross  section  resulting  from  the 
addition  of  rock  rip_  rap,  has  caused  a  back  v/ater  condition  in  the  channel  above, 
which  is  undesirable. 

"At  the  request  of  the  Richmond  Irrig  ition  Company,  o\\r  Field  Test  of  19U8  is  being 
extended  to  include  some  buried  asphalt ic  membrane  lining.    The  nature  and  extent 
pf  this  installation  is  yet  to  be  determined. 

"'^■^ork  was  begun  on  preparing  the  pipeline  intake  to  experimental  channels  at  the 
River  L=.boratory  ?nd  relocation  of  the  drain.    Since  the  College  purchased  the 
a=,djacent  land,  relocation  is  possible  to  imorove  the  grade.     This  relocation  should 
improve  the  operation  of  the  channels." 
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Snovr  5-urvey  Studies      Be  Peterson,  Phoenix,  Arizona, -"Snowfall  during 

the  past  season  has  been  ^ar  belov;  normalo    The  Verde  and  Salt  River  drainage 
areas  harl  about  one-third  normal  snov:  cover*    The  Gila  Piiver  drainage  area  had  one- 
fifti'i  of  norir-al-.    As  of  April  1,  19?0,  there  is  practically  no  snovi  remaining  on 
tiie  \^atersheds  of  the  State*    Because  of  these  poor  snow  conditions,  the  stream- 
flo".v  into  the  State's  orincipal  reservoirs  has  been  disappointing.    The  Verde 
peaked  at  about  2^500  cubic  feet  per  second,  but  onlr'  for  a  couple  of  days.  The 
Salt  never  did  peak,  but  has  constantly  run  betxveen  UOO  and  700  cubic  feet  per 
minute  for  about  2  months »    The  Gila  River  flovir  has  been  so  lov/  that  the  v/ater 
users  have  been  constantly  dra^ving  on  storage  orit  of  the  San  Carlos  Reser</oiro 

"As  of  Aoril  1,  the  reservoir  storage  in  the  State  is  20  percent  of  capacity.  The 
st'ra;-e  v/ould  V'e  far  below  this,  ha^'  there  not  been  a  good  runoff  ^n  19li9«" 

Snow  Survey  Studies  -  Ho  J.  S+ockr//ell,  Ft,  Collins,  Colorado,-" The  Snow 
Reports  based  on  March  I  snow  surveys  were  prepared  for  the  Rio  Grande,  Platte- 
A.rkansas  and  Colorado  River  Basins,  by  March  Id,     Press  releases  for  Colorado, 
Wycmin.;?  and  New  Mexico  on  the  water-su;:ply  outlook  were  written  and  released  through 
the  Arricultural  Extension  Services  of  the  res^^ective  States o    The  water-sunply  out- 
look for  this  area  is  anoroxi mately  normal  except  for  the  Ri"  Grande  and  A.rkansas 
Rivers,    On  these  watersheds  the  1950  irrigation  watershed  supply  is  expected  to 
be  somewhat  less  than  ncrmal.    Limited  reports  for  April  1  indicate  that  conditions 
similar  to  March  1  reports  ^till  exist,    April  1  snow  surveys  on  the  Rio  Grande  and 
Mew  Mexico  indicate  that  the  runoff  will  be  very  low,     '''any  snvow  courses  have  the 
loY'est  measurem.ents  since  the  snow  surveys  w-.^re  started  in  193  7o 

"A  paper  was  prepared  for  the  'All  Engineer's  Conference'  in  New  Mexico  on  the 
subject  of  'Snow  Surveys  in  ./estern  United  States,'     This  was  presented  at  this 
meeting  on  March  31o     It  will  be  nublished  in  the  magazine  entitled  'The  New 
Mexico  Prof  ess  i-'^nal  Engineer  and  Contractor,' 

"Another  paper  v/as  oreToared  for  the  Colorado  River  Water  Forecast  Committee  Meet- 
ing at  Boulder  City,  April  I'f",  1950,  on  the  subject  'f^rooosed  Extension  of  the 
Snow  Survey?"  Netvfork  in  Colorado,'     During  the  last  week,  of  the  m.onth  snow  surveys 
were  :  ace  on  six  courses  in  Southern  Colorado  and  Northern  Nev:  Mexico,  Final 
programs  for  the  Rio  Grande  and  Colorado  River  Forecast  Committee  Meetings  were 
prepared  and.  miaj.led  to  interested  parties," 

Snow  Survey  Studies  -  M,  Nelson,  Boise,  Idaho, -"During  the  first  part  of 
March,  eight  seoarate  snvw  surveys  were  made  on  the  Boise  and  Payette  Drainages  by 
the  Poise  office  persorjiel.     The  March  1  report  entitled,   'Snow  Surveys  and 
Irrigation  '"''ater  forecasts  for  Columbia  Basin'  was  prepared  and  distributed  to 
some  3$0  subscribers.    As  of  March  1  the  water  supply  for  the  Columbia  Basin  this 
coming  suiirnier  is  ex^)eGted  to  be  generally  good  to  excellent.     Some  areas  such  as 
the  Kootenai  and  Spokane  River  Driina:'es  in  northern  Idaho  and  the  Flathead  River 
in  western  Montana  show  a  relatively  he^v^r  sno":  cover  and  high  flow  may  occur  along 
these  streams.     As  'f  the  last  of  March,  indications  are  that  the  snow  pack  has  in- 
creased more  than  normal  over  much  of  the  Columbia  Basin,     It  is  possible  that  high 
water  may  :^ccur  in  a  number  of  drainages  as  a  result  of  this  heavy  March  snovr  ac- 
cumulationn " 

Snow  Survey  Studies  -  A,  R,  Codd,  Bozeman,  Montana, -"The  March  1  snow- 
survey  and  irrig'ition  water-su:)ply  forecast  bulletin  covering  March  1  snow-sur- 
vey data,  consumed  the  first  10  days  of  March,     Data  collected  and  anal'-zed  for 
February  indicated  a  'fair'  waer  sup'dy  for  the  coming  seasons,    April  1  measure- 
ments on  liand  at  the  present  time  shov/  an  above-averar'e  increase  for  the  month  of 
March,    This  increase  has  brought  the  prospects  from  a  'fair'  suoply  to  a  'good' 
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water  .supply.    Most  stations,  at  reasonable  elevations  that  vfere  below  average,, 
are  nov;-  100  percent  or  better, 

"The  Upper  Col-umbia  River  apnears  to  have  excellent  water-supply  prospects. 
Measurements  on  hand  at  present  indicate  that  the  Upper  Flathead  is  well  above 
average,  while  the  Upoer  Glarks  Fork  is  average  or  above,     .     .  '      ..  . 

"On  March  13  the  witer  left  headquarters  for  a  field  trip  to  north  central  Wyo- 
ming to  investigate  the  possibility  of  increasing  the  snov^-survey  course  netvrork 
in  the  Big  Horn  Mountains  on  tributaries  of  the  Tongue  and  Pov/der  Rivers.  This 
work  was  requested  by  the  Bureaii-  of  Reclamation,  Region  6,  Project  Planning  and 
R--;servoir  Regulation  Sections,    After  intervip-^ing  the  heads  of  these  sections  at 
Billings,  Montana,  interviews  were  had  v;ith  the  U,  S,  Forest  Service  and  Geo- 
logical Survey  offices  at  Sheridan,  i/ifyoming.     In  order  to  plan  and  determine  the 
feasibility  of  a  snovr  tractor  route  to  the  proposed  sites  for  snow  courses,  an 
airplane  reconnaisance  flight  vfas  mad.e  over  the  area.    Three  sites  were  selected 
and  the  following  2  days  vrere  spent  in 'laying  out  and  measuring  two.  courses.  It 
xvas  deemed  that  the  other  site  would  bo  more  economically  reached  by  airplane. 
As  a  result,  another  flight  \Tas  made  using  a  light  plane  equiooed  with  skis  and 
an  over-powcred  motor,    ''Yith  this  machine,  landings  were  made  within  short  ski- 
ing distance  of  three  snow-survey  courses.    Measurements  were  made  and  the  return 
to  the  airTDort  within  3,  hours j  actual  flying  time,  1  -hour.    This  work  would  have 
taken  two  men  with  a  sno-cat,  U  or  5  days  to  accomplish.     These  sites  were  in 
isolated  regions  and  Judging  from  the  economy  and  the  increased  morale  of  the 
surveyors,  there  a^'tears  to  be  great  possibilities  in  servicing  some  snow-survey 
courses  by  light  airplane.     In  the  future,  the  location  of  new  courses  or  re-lo- 
cation of  old  courses  vfxll  have  this  method  of  travel  considered.    The  imr)ortance 
of  flying  weather  cannot  be  overlooked  as  the  most  and  all-important  factor.  The 
surve3'"or  and  pilot  will  have  to  work  close  together  and  go  when  conditions  per- 
m.it .  ■•         '  ■  

"The  last  v/eek  in  March  was  spent  in  preparation  of  the  April  1  snovz-survey  bul- 
letin and  for  the  second  annual  meeting  of  the  Upper  Mssouri  River  T:  ater  Fore- 
case  Committee  meeti.ng  to  be  held  in  Helena,  Montana,  on  April  11,  19^0,  in  the 
Montana  Power  Company  auditorium  at  8:30  a,  m," 

■  *       Snow-Survey  Studies  -  Clyde  Houston,  Ifeno,  Nevada,-  "March  s torms  have 
brought  the  snow  stored  vfater  in  Nevada  and  the  Eastern  Sierra  so  much  above 
average  that  there  is  very  little  liklihood  of  a  shortage  in  irrigation  season 
v/ater  supplies  this  coming  simmer.    However,  storage  reservoirs  are  low  and  any 
excess  streamflow  mil  go  towards  replenishment  as  insurance  for  future  drought 
years.* 

Res  ear  ch-Oper  a  tions-Extens  ion  TTor  k  -  Ivan  D,  u'ood.  Ft.  Collins,  Coloradc 
"Mr.  Tood  assisted  in  conducting  Irrigation  Schools  for  farmers  at  the  following 
cities  in  Kansas:     Meade,  Sublette,  Jetm-ore^,  and  Ness  City,    Attendance  at  these 
schools  averaged  36  at  the  morning  sessions,  hO  at  the  afternoon  sessions,  and 
one  school  was  held  only  in  the  evening,  ^idth  an  attendance  of  1^2  farro.ers» 

"An  Irrigation  School  for  technicians  of  Region  3  '-'ras  held  at  Milivaukee,  Vfis,, 
March  13-15,  19^0, -  The  audience  consisted  mostly  of  GS-9  Engineers,  at  this 
school  intensive  ;Tork  was  given  on  land  preparation  and  water-application  methods, 

"A  school  was  held  a t  Las  Cruces,  N,  Mex.,  for  technicians  at  the  Next  Mexico 
State  College,    There  were  kh  in  attendance. 


"He  also  assisted  in  conducting  irrigation  schools  held  at  Riberia,  N,  Mex.j 
Nambe,  Colo,;  and  Albuquerque,  N,  i^^cx.    An  irrigation  demonstration  was  given  on 
the  Scbrartzman  f  -^'j^Ti,    This  groui:;  made  a  tour  of  the  Indian  Boys  Home, 

Assistance  to  Operations  -  H,  F,  Blaney,  Berkele^y',  Calif ©rnia, -"At  the 
reauest  of        Carhes,  Re  *ional  Snginoer  of  the  Southeastern  Region,  the  study  of 
the  adaption  of  the  method  of  determining  consumptive  use  f rom  c limatological  data 
developed  by  research  in  the  semi-arid  areas  of  the  I'^est  to  humid  conditions  of 
the  South  Atlantic  Stntes,  started  in  19U9>  'A'as  expa.nded  to  include  the  follovfing 
areas:    Norfolk,  Vaoj  Louisville,  Ky, ;  Charleston,        C,;  Birmingham,  .-.la,; 
Mobile,  Ala,;  and  Orlando,'  Fla«     Consuiaptive-use  factors  have  been  computed  for 
those  areas  and  ^.vork  has  been  started  on  develo'oment  of  consiomptive-use  coeffi>»" 
cients  for  various  crops"  for  the  purpose  estimating  supplemental  irrigation  water 
requirements • " 

Assistance  to  O^oer."tions  -  N.  P.  Swanson,  Aniarillo,  Tex,- "A  meeting 
was,  held  Y/ith  Operations  personnel  to  ^'iscuss  problems  relating  to  the  irrigation 
field  studies  and  irrigation  efficiency  studies  being  made  in  the  Hale  and 
Swisher  Soil  Conservation  Districts." 

Assistance  to  Onerati'hs  -  S,  J.  Mech,  Prosser,  Fashington»-  "I  visited 
the  ^A'alla  ''■Talla  ^nd  the  Yakima  "'ork  Group  offices  on  March  22  and  2U,  respectirely. 
Discussions  of  the'  oroblems  and  answers  in  soil  and  water  conservation  were  mu- 
tually beneficial.    The  meeting  at  Yakima  was  a  rer-^ularly  sche-^uled  staff  meet- 
ing, ¥/ith  the  a-'-kied  presence  of  State  and  Rerional  of ficepersonnel.     These  in- 
cluded the  Regional  Engineer,  Regional  Personnel  Officer,  Assistant  State  Con- 
servationist, and  a  Zone  Techniciani" 

Surface  and  Sprinkler  Irrigation  Studies  -       D,  Criddle,  Boise,  Idaho, - 
"During  the  month  of  Iferch,  Mr,  Davis,  who  is  handling  both  the  surface  and 
sprinkler  irrig'ition  studies  on  the  Black  Canyon  Exjoerimental  Area  in  south- 
western Idaho  directed  most  of  his  efforts  tov/ards  planning  this  coming  sumner's 
oper".tion  and  gathering  equipment  necessary  to  conduct  the  irrigation  studies* 
Plans  have  been  prepared  for  the  construction  of  a  small  puiup  house  at  the  site 
in  order  that  the  motor  pump  and  necessary  tools  can  be  locked  up.     It  is  ex- 
pected that  this  small  house  or  shed  will  be  constructed  early  next  month. 

Consumptive  Use  of  '''•'ater  -  IT,  D,  Cridlle,  Boise,  Idaho«-"During  the 
month  a  final  dr-aft  of  a  report  entitled,  "Irrigation  '  ater  Requirements  in 
Nevada'  prepared  by  Clyde  HoUviton  of  our'  Reno  office  was  reviewed.     It  is  ex- 
pected that  this  report  mil  be  published  as  a  Nevada  Experiment  Station  bulletin 
in  the  near  future, 

"Also,  work  is  well  under  way  on  a  similar  report  for  the  State  of  "yoming.  Mr^ 
Criddle  held  a  conference  with  Bj/ron  Tomlinson  of  the  Division  of  Irrigation, 
SCS  office  at  Laramie,  '"yoming,  and  Guy' .ioodwai'-d  of  the  Wyoming  Extension  Serv- 
ice regar iing  the  progress  of  this  report.     It  is  expected  that  a  draft  will  be 
completed  within'  the  next  month  or  so.     This  report  -vri-ll  give  the  estimated  amovint 
of  vfater  consumed  in  each  of  the  irrigated  ai-eas  of  the  State  of  Wyoming, 

"Also  '"''uring  the  month  two  papers  v/ere  prepared  by  Mr.  Crid'lle  on  consumptive  use. 
One  was  orcsentE^.at  the  Pacific  Coast  Section  M.-ieting  of  the  aSAE  in  Salt  Lake 
City  on  March  16,    The  other  is  to  be  presented  at  the  spring  meeting  of  the 
i'^SCE  in  Los   Ingeles  on  April  26o 
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Irri.Tation  Studies  -  W,  R,  Meyor,  Garden  City^  Kansas,-"The  first  of 
the  month,  Mr,  Ben  Grover  rcTJorted  to  the  station  to  replace  Mr,  'Wi'oland  as  Irri-' 
gation  Agronomiste 

"Much  of  the  time  this  month  v/as  spent  irrigating,   .All  of  the  beet  ground  was 
irrigated,    A  6-inch  aoDlication  vvas  applied.    The  ground  has  now  been  worked 
dovm  and  after  floating  the  beets  will  be  drilled, 

"On  the  small  fertility  plots  the  wheat,  barley,  and  alfalfa  ware  irrigated.  Most 
all  of  the  plots  took  from  5  to  6  inches  of  water, 

"A  large  niunber  of  green  bugs  were  noticed  on  the  wheat  but  as  3''et  no  damage  has 
been  done,  iMso  a  large  number  of  pea  .aphids  were  observed  on  alfalfa.  The  al- 
falfa is  looking  good  and  is  beginning  to  grov."", 

".Ill  of  the  alfalfa  plots  on  Field  G  have  just  been  i.rrigated.    Soil  samples  were 
taken  before  irrigation  and  2  days  after  irrigation.    The  efficiencies  as  yet 
have  not  been  calculated  but  thej''  mil  probably  be  somewhat  better  than  those  ob- 
tained last  year, 

"The  loast  2  or  3  weeks  ]iave  bean  quite  windy  with  tho  evaporation  running  as  high 
as  0,3  inch  per  day, 

"More  core  samples  were  taken  and  permeabilities  were  run.     The  follo^"n.ng  table 
gives  the  results  of  a  series  of  three  replicated  samples  taken  in  Field  D  which 
is  now  in  wheat, 

Depth  in  Permeability  in 


Inches 

In/hr. 

5"  -  7" 

0,158 

10"  -  13" 

,166 

15"  -  18" 

•  23U 

20"  -  23" 

.057 

25"  -  28" 

lost 

31"  -  3U" 

.U68 

36"  -  38" 

,125 

Ui"  -  UU" 

.U02 

Irrig ation  Studies  -  F.  B,  Ha.milton,  Lincoln,  Nebraska, -"Progress  on  the 
development  of  a  well-equi,  ped  Irrigation  Research  area  at  the  North  Platte  Ex- 
periment Station  has  been  good.    Tentative  co;nmitments  by  commercial  concerns 
have  been  made  to  the  University  on  1,300  feet  of  surface  pipe  vrith  necessary 
couTDling  devices.    Two  water  meters  have  been  qrderedo  These  facilities  v/ill  be 
availq.ble  this  season  for  use  in  our  'Methods  of  /Implication  of  Irrigation  ■/-■ater' 
project, 

"A  talk  on  'Intake  of  '"ater  in  Furrow  Irrigation'  was  given  at  the  York  County 
Irrigation  Clinic  at  the  request  of  the  Extension  Irrigation  Engineer, 

Irrin:ation  Recuiremcnts  for  New  Mexico  -  E.  G.  Hanson,-State  College, 
New  Mexico, -"A  proximately  one-third  of  March  w-s  devoted  to  computing  and  tabu- 
lating data  relative  to  the  irrigation  requirements  of  various  crsps  in  the  irri- 
gated areas  of  Novf  Mexico,    The  Blaney-Criddle  method  is  being  used  as  the  basis 
for  the  com.putations. 


Irri;3^^tion  Trials.  -  "Six  sites  on  private  farms  have  been  staked  and  soil  sam- 
pling; has-been  co'innenced  to  study  irrigation  efficiencies  and  to  rae^isure  the  mois- 
ture depletion  under  cotton  throughout  the  growing  season," 

Irrigation  Studies  -  M,  Po  Swanson,  Amarillo,  Texas .-"No  precipitation 
wis  received  during  March  leaving  the  total  precipitation  for  the  past  6  months 
at  1,9U  inches,  about  3.U  inches  below  normal  for  the  period, 

1 

"-i  plot  of  wheat  was  irrigated  from  a  contour  ditch  on  March  6,    A  high  v;ind  de- 
veloped and  prevented  proper  water  spreadingo     It  is  believed  that  as  much  as  I4.O 
Toercent  of  the  U-inch  irrigation  v;as  lost  to  the  atmosphere  during  application 
since  no  Donding  occurred  at  the  lov/er  side  of  the  plot  (0.3  percent  slo"oe)  and 
only  70  parcent  of  the  area  was  wetted.    Plots  with s  imilar  moisture  contents, 
irrigated  before  and  after  this  plot,  has/e  soaked  up  3  inches  or  less  of  water  in 
the  same  length  of  time.    I.'oistiare  coiil.d  be  felt  in  the  air  on  the  leevrard  side 
of  the  plot  during  irrigation.     This  Dlot  was  reirrigated  on  March  16  vrith  a  3- 
inch  application  vrhich  wetted  all  areas  and  s  ome  ponding  resulted.    The  total 
gain  in  moisture  storage  in  the  0  to  36-inch  depth  was  2,3  inches  of  vrater. 

Irrigation  Studies  -  S,  J,  Mech,  Prosser,  '''Washington, -"The  season  is 
continuing  about  2  weeks  behind  that  of  last  year,  Frostjr  nights  are  delaying 
spring  grov^th  of  trees  and  other  perennials.  The  planting  of  early  crops  like 
beets,  potatoes,  and  grains  is  w^ll  under  way  throughout  the  Yakima  Valley* 

"Plomng  for  corn  experiments  was  completed  and  the  plots  were  re-located  for 
1950,     Installation  of  the  irrigation  and  measuring  equipment  will  begin  soon. 
It  is  expected  that  the  corn  will  bo  planted  before  the  end  of  A  :)ril, 

"A  comprehensive  report  entitled  'Sugar  Beet  Irrigation  Experiments'  covering 
the  results  of  our  19ii9  experimentati  ;n  was  completed.    It  consists  of  a  short 
narrative  together  with  a  larger  number  of  ligui-es  and  t-rbles.     Only  a  limited 
distribution  of  this  report  was  made,  but  a  wider,  distribution  mil  be  made 
through  Fir,  G.  D,  Clyde's  office. 

"My  paper  entitled  'Infiltration  and  Its  Relation  to  'Scil-  and  '/"ater  Conservation 
Under  Irrigation'  originally  presented  be-f^ore  the  Northwest  Science  Association 
in  December  1914?,  '■''■'as  re-submitted  for  publication  in  Northv.-est  Science,  The 
Editor,  in  a  letter  regarding  its  re-submissi.':n,  notified  me  that  he  will  reserve 
its  chronological  priority  from  the  date  of  itsoriginal  receipt.    Delay  and 
irregular  publication  '^f  this  Journal  was  attributed  to  printing  difficulties* 

"I  visited  the  ''"alia  '"/alia  and  the  Yakima  '"'ork  Group  offices  on  March  22  and  2kf 
rcsjjectively.    Discussions  of  the  'jroblems  and  ansvrers  in  soil  and  water  con- 
servation v;ere  mutually  beneficial.    The  meeting  at  Yakima  y/as  a  regularly 
scheduled  staff  m.  eetinr,  with  the  added  presence  of  State  and  Regional  offi«e 
personnel.    These  included  the  P-egional  Engineer,  Regional  Personnel  Officer, 
Assistant  State  Conserv?ti"nis t,  and  a  Zone  Technician," 
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